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cJ^c^gScggtgct^cagcctgtgctcjcctgctaccctcctgcctc^ 

GTCTGGACTTCCCCTGGGr:GGCC(rrGGACfJ\CATGATGGTCAGAAA.\GGGG/;CACGCCCCTG 
CTTACGTGrrATTTGBAAi;/^TGGflC^TTCA/vACCGTGCC7GGCTG.'U\CCGGTCAACTA^^^ 
TTTTPCGWAnCTGATAACTGGTCAnTGGATCCTCGAGTTTCAATTTCAACATTGRATAA^ 
GGGACTACAGCCTCCAGATACAG/vATCTAGJVTGTGACJVGATGATGGCCCATACACGTGTTCT 

^7CAgKctc^catacacccacaacaatccaggtgcatctaact::tgcaacttcctcc^ 

GATATA1GACATCTCAAATGATATGACCGTCAATCA.^GGAACCA^CGTCACT^^ 

TGGCCACTCGGAA/vCCAGAtJCCTTCCATTTCTTGG^JGACACATCTCCCCATCAGC 

TTTGAAAATGCAC/^TATTTGGACAlTTATt;GAP.TTAUAAGGG7i^,CAGOCTGGGGAATATGA 

ATG^aStGCCGAAAATGATGTGTCATTCCCAGATGTGACGA7JVCTAAAAGTTCT^ 

TTGCTCCTArTATTCAGGftAATT.:-^Ti:Tt«;t:ACC(;T«AC:CCi;L;GGAt;GCAGTOCCCTaATA 

ACATGTC^GGTCOV;GTGTCCCC"C:TCc:AGCCTTTGAATCGTAC/^GCr.GA^^ 

-TTCAATGGCCAACAAGCAATTATTATTCAAAATTTTAGCACAAGATCCATTCTCACTGTTA 

ScAicGTGACACAGGAGCACTTCGCKTAATTATACTTGTGTGGCTGCCWCAA^^ 

ACCAATCCGAGCCTGCCTCTTAACCCTCCAAGTACAGCCCAGTATuGAATTACCGGGAGCGC 

TaA^TTCTTTTCTCCTGCTGCIACCTTGTGTTCACACTGTCCTCTTTCACCAGCATATTC 

ftCCTGAAGAATGCCATTCTACAAlftftATTCAAACACCCTATAAA/ulGCTTTTAAr^ATTCTCT 

gaaagtgctgatggctggatcca;«.tctcctacagtttgttaaaagcaccgtgccatataatc 

AGCAGTGCTTACATCCCGATGATCCCCTTCTCTAGAATTGCTCArTATGTAAATACTTTAAT 

TCTACTCTTTTTTGATTA(iCTACATTAC(:TTGTGAAc;CAGTACACATTCTCCTTTTTTTAAC 

RCGTGAAAGCTCTGWVATTACTTTTArj^GGATAITAATTGTGATTTCATGTTTGT^ 

AACTTTTCAAAAGCATTCAGTCATGGTCTGCTAGGTTGCAGGCTGTAGTTTACflL^^ 

TATTC^ACTCAATATGTGATTCTTTA.^CCTCCAATACAAGCATTCACTTCCCTGTTTCAAT 

AAGAGTCAATCCACATTTA^JAAAGATGCATTTTTrrCTTTTTTGATAAAAAAGCAAftTAATA 

-TGCCTTCACATTATTTCTTCAAAATAT.'VACACATATCTAGATTTTTCTGCTCGCATCATAT 

TCAGCTrrCAGGAATGAGCCTTGTAATATA/.CTGGCTGTGCAGCTCTGCTTCTCTTTCCTCT 

AAGTTCAGCATGGGTGTGCCTTCATA=r^\TAATATTTTTCTCTTTCTCTCCAACTAATATAA 

AATG 1 T1TGCTAA/*TCTTA'JAATTTGAA.^GVAAJ»AAT AAACt;AGAGTGATCAAGTTAAACC A 

TACACTATCTCrAAGTAAr.rjlACCACCTATTGCACTCTA/JUu\TCTCTTCCTG^AClGACAA 

TGGGGTTTGAGA?.TTTTCCCCCACACTAACTCAGTTCTTGTGATGAGACACAATTTAATAAC 

AGTATAGTAAATATACCATfiTGATTTCTTTAGTTCTAGCIAAATG^ACfiTCCACCCTCCGA 

AATCA7TCCCTTTA/JkATGACAGCACAG-CCACTCAAAr,GATTGCCTAGC/«\TACAGCATCT 

TTTCCTTTCACTAGICCAACCCAAAAATTTIAAGATGATTTGTCAGAAAGCGCACAAAGTCC 

TAT-ACCTAATATTACAAGAGTTRGTAARCGCTCA-CATTAATTTTATTnCTGGCAGCTKA 

GTTAGTATGACAGnGGCAGTCCTCCTGTGGACAGGAGCATTTTGCATATTTTCCATCTGAAA 

GTATCACTCAGTT-ATA::TrTnGA,-.TGCATGTTATATAT7TTAAAAC7TCCAAAATATATTA 

TWiCP^AACATTCTATATCGGTAlGTAGCAG/XCAATCTCTAAAATAGCTAATTCTTCA^ 

AATC7TTCTATATACCC«TTTCAGTCCAAACAAGTAAAATCAAAA.AAGACCATCCTTTATTT 

TTCCTTACATGArATATCTAAGAT(V:««TC/vA/,TAAA5ACAAAACACCACTGATCAGAATAT 

CTTA/^GATAAGTAATTArCAAATTAT rCTC^AAl CTTT AAATT ATTT C TACT AT AA AG A^GCAA 

AACTACATTTTTGAACCAAAATGCTGT-ACTCTAACATTAATTTACAGGAATACTTT^ 

TTTCA-TCTTTA'-TAAAEIA/iACCCCATCA'rCTTG/iAACCCATTTTACACGTTTGATGAAGTT 

ACCAATTTCAC.TACACCT■^AAT^TGTACAAATAnTCCCC77TTACAACTTCTW^CWOV^^ 

ACCCTrTA;*TAAA/.rrA';ArA=.V^G;jUMTTTC;CAr.TGGTTATACATATTTGAGA7A7CTAC 

TAH.-r rVf TAGtlAGGGAl GtiCITAWJiCTGTUATTTTTTTII-TTCAACTAAAACTTAPT 

CCC7^^J\CT^CATCATAA.^TCAATTTTAATTAC/^/^/^^ATCAATC?TAA;.TGATC'J^.ACATA^ 

TATACTCTTTCCACAAAATCGCAATAATAAGCCATAAAGCTAO-TAAATC.^^ 

AAAt CTrTCACATTATTTTr^TTcyVT AC ATT AAAAAAty^CTTTT T^^A»C,^T ATTC 

TAAC-'-'TATTATTTA7TTGCTTTTAAC;A/«>TATTf:TTTG7G(;AATTCTTCA;*TrJ^CTATAA 

AA-A-TA-7TTiTArrGCACCTTTAAAG-:GC-CACAC:TCCArAATAATCTACTTAC7AGAAAT 
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polypeptide molecules comprising the polypeptides of 
the present invention fused to heterologous polypeptide 
sequences, antibodies which bind to the polypeptides of 
the present invention and to methods for producing the 
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TRANSMEMBRANE POLYPEPTIDES AND NUCLEIC ACIDS ENCODING THE 



SECRETED AND 

SAME 



PTKT .n OF THP INVENTION 
The present inveation relates generaUy to the identi^^^^^^ 
5 recombinant production of novel polypeptides. 

RArKr.ROUND OP THE IN VENTION 
Extracellular proteins play important roles in. among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g.. proliferation, mtgratton. 
10 differentiation, or interaction other cells, is typically governed by information received from other ceUs 
and/or the immediate enviromnent. This information is often transmitted by secreted polypeptides (for instance, 
mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which 
are in turn, received and interpreted by diverse ceU receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through the ceUular secretory pa^way to reach thetr sue of 

15 action in the extracellular environment. 

secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreactors. Most protein drugs available at present, such as thrombolytic agents, interferons, 
interleukins. erythropoietins, colony stimulating factors, and various other cytokines, are secretory protems. 
Their receptors, which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts - 
20 arebeingundertakenbybothindustryandacademiatoidentifynew.nativesecretedproteins. Many efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
secreted proteins. Examples of screening methods and techniques are described in the literamre [see. for 
example, Klein et al., M.t. Acad. Sci. 93:7108-7113 (1996); U.S. Patent No. 5.536,637)]. 

Membrane-bound proteins and receptors can play important roles in. among other things, the formation. 
25 differentiationandmaintenanceofmulticellularorganisms.Thefateofmanymdividualcells,e.g.,prol.fe«^^^^ 
migration, differentiation, or interactionwithothercells, is typicallygovernedbyinformationreceivedft^ 
cells and/or .he immediate environment. This information is often transmined by secreted polypepndes (for 
instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 
hormones) which are. in turn, received and interpreted by diverse cell receptors or membrane-bound protems. 
30 such membrane-boJnd proteins and cell receptors include, but are not limited to, cytoldne receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell-cell interactions, and cellular adhesin molecules 1U» 
selectins and mtegrins. For instance, transduction of signals that regulate cell growUi and differentiation is 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 
that process, can also act as growth factor receptors. Examples include fibroblast growth factor receptor and 
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nerve growth factor receptor. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
phannaceutical and diagnostic agents. Receptor immunoadhesins. for instance, can be employed as therapeutic 
agents to block receptor-ligand interactions. The membrane-bomid pix,teins can also be employed for screening 
of potential peptide or smaU molecule inhibitors of die relevant receptor/Ugand interaction. 

Efforts are being undertaken by both industry and academia to identify new. native receptor or 
membrane-bound proteins. Many efforts are focused on the screening of mammalian i«=ombinant DNA Ubraries 
to identify the coding sequences for novel receptor or membrane-bound proteins. 

SUMMARY OF THF. INVENTION 
In one embodiment, the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81% nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83% nucleic acid sequence identity 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 

sequence identity.alternatively at least about 86% nucleic acid sequence identity.alteniatively at least about 87% 
nucleic acid sequence identity, alternatively atleastabout 88% nucleic acid sequence identity, altermitiv^ 
about 89% nucleic acid sequence identity, alternatively at least about 90% micleic acid sequence idemity 
alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % micIeic acid sequence identity, alternatively at least about 94% 
nucleic acid sequence identity, alternatively at least about 95 % nucleic acid sequence identity, alternatively at least 
about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule encoding a PRO polypeptide having a full-leng* amino acid sequence 

as disclosed herein, an amino acid sequence lacking the Signal peptide as disclosed herein, an extraceUular domain 
of a transmembrane protein, wim or without the signal peptide, as disclosed herein or any other specifically 
defined fragment of the fuU-length amino acid sequence as disclosed herein, or (b) the complement of the DNA 
molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81% micIeic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83% nucleic acid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
sequence identity.alternatively at least about 86% nucleic acid sequenceidentity,altematively at least about 87% 
nucleic acid sequence identity.alternatively at least about 88% nucleic acid sequence identity.alteniatively at te^^ 
about 89% nucleic acid sequence identity, alternatively at least about 90% micleic acid sequence identity 
alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94 % 
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nucleic acidsequence identity, alternatively atleas. about95% nucleic acid sequence identity, alternatively at least 
about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic ac.d 
sequence identity .o(a)aDNAmoleculecomprisingthecodingsequenceofafuU4engthPROpolypepti^^ 

as disclosed herein, the coding sequence of a PRO polypeptide lacldng .he signal peptide as disclosed herem. the 
5 coding sequence of an extracellular domain of a transmembrane PRO polypeptide, with or without the stgnal 

pepUde as disclosed herein or the coding sequence of any other specifically defined fragment of the fulUengto 

amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 

in a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleottde 

sequence having at leas, about 80% nucleic acid sequence identity, alternatively at least about 81 % nucleic ac.d 
10 sequenceidentity.alternaUvelyatleastabout82%nucleicacidsequencaidenti.y.alternaUvelyatleas,about83% 

nucleic acidsequence identity.amively at least about 84%nucleicacidsequenceidenti.y.alternativelyatleast 

about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity, 
alternatively at least about 87% micleic acid sequence identity, alternatively at least about 88% nucleic actd 
sequence identity.alternatively at least about 89% nucleic acidsequence identity.alteniatively at least abo^^ 

15 „ucleicacidsequenceidentity.alternativelyatleastabout91%nucleicacidsequenceidentity.alten^^^^^ 

about 92% nucleic acid sequence identity, alternatively at least about 93% mideic acid sequence idenuty. 
alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95% nucleic acid 
sequence identity, alternatively at least about 96% nucleic acid sequence identity, alternatively at least about 97% 
nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence identity and altemauvely 

20 atleastabout99%nucleicacidsequenceidentityto(a)aDNAmoleculethatencodesthesamemamrepolypept,de 
encodedbyanyofthehumanprotemcDNAsdepositedwiththeATCCasdisclosedherein,or(b)thecomplement 

of the DNA molecule of (a). 

Another aspect the invention provides an isolated nucleic acid molecule comprising a nucleotide sequence 
encodingaPROpolypeptidewhichiseithertransmembranedomain.ieletedor.ransmembranedomain-^^^^ 

25 or is complementary to such encoding nucleotide sequence, wherein the transmembrane domam(s) of such 
polypeptide are disclosed herein. Therefcre. soluble extracellular domains of the herein described PRO 

polypeptides are contemplated. 

Another embodiment is directed to fragments of a PRO polypeptide coding sequence, or the complement 
mereof diat may find use as. for example, hybridization probes, for encoding fragments of a PRO polypeptide 
30 that may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody or as antisense 
oligonucleotide probes. Such nucleic acid fragments are usually at least about 10 nucleotides in length, 
alternatively at leas, about 15 nucleotides in length, alternatively at least about 20 nucleotides in length, 
alternatively at least about 30 nucleotides in length, alternatively at least about 40 nucleotides in length, 
alternatively at least about 50 nucleotides in lengfli. alternatively at least about 60 nucleotides in length. 
35 alternatively at least about 70 nucleotides in length. altemaUvely at least about 80 nucleotides in length, 
altemauvely at least about 90 nucleotides in length, alternatively at least about 100 micleotides in length, 
alternatively at least about HO nucleotides in length, alternatively at least about 120 nucleotides in length. 
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altenmtively at least about 130 nucleotides in length, alternatively at least about 140 nucleotides m length, 
alternatively at least about 150 nucleotides in length, alternatively at least about 160 nucleotides in length 
alternatively at least about 170 nucleotides in length, alternatively at least about 180 nucleotides in lenga' 
alternatively at least about 190 nucleotides in length, alternatively at least about 200 nucleotides in length 
alternatively at least about 250 nucleotides in length, alternatively at least about 300 nucleotides in length' 
alternatively at least about 350 nucleotides in length, altenmtively at least about 400 nucleotides in lengfli.' 
alternatively at least about 450 nucleotides in lengm. alternatively at least about 500 nucleotides in length! 
alternatively at least about 600 nucleotides in length. alleiTiatively at least about 700 nucleotides in length.' 
alternatively at least about 800 nucleotides in length, alternatively at least about 900 nucleotides in length and 
alternatively at least about 1000 nucleotides in length, wherein in this context the term "about" means the 
referenced nucleotide sequence length plus or minus 10% of that referenced length. It is noted that novel 

fragments ofaPROpolypeptide-encoding nucleotide sequence may be determined inaroutine manner by aligns 
the PRO polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any of a number 
of well known sequence aligmnent programs and determining which PRO polypeptide-encoding nucleotide 
sequence fragment(s) are novel. AU of such PRO polypeptide^ncoding nucleotide sequences are contemplated 
herein. Also contemplated are the PRO polypeptide fragments encoded by these nucleotide molecule fragments, 
preferably those PRO polypeptide fragments that comprise a binding site for an anti-PRO antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 
nucleic acid sequences hereinabove identified. 

In a certain aspect, the invention concenis an isolated PRO polypeptide, comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81 % amino acid 
sequence identity, alternatively at least about 82 % amino acid sequence identity, alternatively at least about 83 % 
amino acid sequence identity, alternatively at least about 84 % amino acid sequence identity, alternatively at least 
about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity 
alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
amino acid sequence identity, alternatively at least about 91% amino acid sequence identity. alterBatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 97% 
amino acid sequence identity, alternatively at least about 98% amino acid sequence identity ami alternatively at 
least abom 99% amino acid sequence identity to a PRO polypeptide having a full-length amino acid sequence as 
disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extraceUular domain 
of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other specifically 
defined fragment of the full-lengtti amino acid sequence as disclosed herein. 

In a fiirther aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81% amino acid 
sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 83% 
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;,„en<. iL.y.a.ten.nve.y at least a^ut89%^oaoM s.<r«- 
Xlse^uLiaenti^.a— yat.easta.x.u.9I%a^oac.^ 
5 Zt 92% lino acM sec^^ence identity. — eiy at least about 9^% amino ac«i sequence denuty 
rXiLt about 94. acia sequence identity. altentaUvely at least about 95. a^o ac. 

"Lty alternatively atleastalK.ut96%an:inoacidse,uenceiden^^ 

X lid s^^-ce identity . alten^tively at least about 98% amino acid sec^enoe identity and altemauvely at 
Zbt^an^ino acid sequence identity to.an^acidse..^ 

10 cDNAs deposited witb tbe ATCC as disclosed h^m^ 

In a specific aspect, the invention provides an isolated PRU poiyp p 
.,uenceand/ortbeinitiatin.n.etMonine.disencodedbyai.cleotidesec,ei^^^ 

seLce as hereinbefore described. Processes for producing the sanie are also herein described, wherem th^ 
::_co.p.secultu..ahostceUco.p..avect^.h.^^^^^^^ 
15 acid molecule under conditions suitable for expression of the PRO polypeptide 

polypeptide from the eel, culture. ^ pRo polypeptide which is eidier transmembrane 

Another aspect the invention provides an isolated FKU poiyp y 
.omain-deleted or Lmembr^e domain—d. ..cesses for producins die sai. are « 
.escribed, wherein those processes comprise culturin. a host .11 „isin. a v.^ w^^^.- - 
20 appropriateencodingnucleicacidmoleculeunderconditionssuitableforexpressionofthePROpolyp^^^^^ 

. aeflned Lin. hi a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a sm. 

25 """'lnaf^erembodiment.theinvention<»ncernsame.hodofidenti^ingago^ 

polypeptidewhichcomprisecontactingthePROpolypeptidewithacandidatemoleculeandmom^^^^ 

Xmediatedby said PRO polypeptide. Preferably.thePROpolypep^^^ 

in a still Irther embodiment, the invenUon concerns a composition of mat^r -P-^^^'^^ 
polypep.il, or anagonistora„ta.onistofaPROiK>lyi.ptideashereindes^^^^^^ 
30 combinationwithacarrier. optionally. thecarrierisapharmaceuticaUyaccep^ble^^^^^^ _ 
AnodierembodimentofmepresentinventionisdirectedtotheuseofaPROpolypept.de o.^^^^ 

._.st.ereofashere.eforedescribed.oranan.„ 
useful in the treatment of a condition which IS responsive to the PRO polypepuoe. 

35 °^^^rl:lle.sof.epresent.venUon..e.ven.ionprovidesv^^^^ 

anyofthehereindescribedpolypeptides. -st cell comprising .y such vector are .so pi^i^^^By^^ 
elple..hehostcelUmaybeCHOce,ls.H.c..-.oryeast.Aprocessforproducmganyofthehereindescribed 
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P^ypepU<Usi.furU.erp.ovidedandco»^^3c„ln^g,ostcen^ 
des^d pol3a,ep.de and recovering ae desired polypeptide from a. ce^ 

" ^^-^ ^^^^ ~ ^ - - - « ^ . re.on o. . 

ome ^^''"'*";7"'~^^"'- '^''^-•^-P-videsaoanabody «*ichbi.d.. preferably spec^^^^ to any 
antibody, antibody fragment or single-chain antibody. umanizeo 
la yet other embodiments, the invention provides oligonucleotide probes which may be useful for 
.o^g genom. and cONA nucleotide sciences, measuring or detecting e.pr.^^^^ 

^ant^enseprobes. Wherein those probes may be derived from any of the above or belowd^^^^ 
sequences. Preferred probe lengths are described above. 

in yet other embodiments, the present invention is directed to methods of using the PRO polypeptides 

15 :z:z~'''''''''-^^^^^ 
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Wherein NO ^ "'""^ ^'"^ ^^^^^ ^ ^^^^ ^^^^ ^^^^ <^^>^A. 

Wherein SEQ ID NO: 1 is a clone designated herein as '•DNA92259- 

SEQ uZTr 7"'^'"'* ~ ^ "^"^^ ^^"^^ ''^^'^^ -^^-^A. ^.erein 

istV^ lu N0.3 IS a clone designated herein as "DNA94849-2960- 

SEQ ID NO:5 is a clone designated herein as "DNA96883-2745". 

Figure 6 shows the amino acid sequence fSEO fn Mr>.fi\ j 
NO:5 Shown in Figure 5. '^'^''^ ^^^^ from the coding sequence of SEQ ID 

SEQ ID N0:7 is a clone designated herein as "DNA96894-2675" 
NO:7sho^P.^r,"^°""^~^^^'°^°=«>-^ 

SEQ ID NoTis'aT I " '''^ '^''^'^ ^ "^''^^ '"^^^^^ ^^'^^^ ""-^ 

ID N0.9 is a clone designated herein as "DNA 100272-2969" 
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Hg»reU*owsanucleotides.quenoe(SEQroNO-.U)ofa„ativese^nc.PR09799cDNA.wber^^ 
SEQ ID N0:11 is a clone designated herein as "DNA108696-2966". 

Figure 12 shows the amino acid sequence (SEQ ID NO:12) derived &om the coding sequence of SEQ 

ID NO: 11 shown in Figure 11. . 

Figure 13showsanucleotidesequence(SEQIDNO:13)ofanativesequencePRO9909cDNA.— 

SEQ ID NO:13 is a clone designated herein as "DNAl 17935-2801". 

Figure 14 shows the amino acid sequence (SEQ ID N0:14) derived from the coding sequence of SEQ 

ID NO: 13 shown in Figure 13. ^^t* ^ •« 

Figure 15shov,sanucleotidesequence(SEQIDNO-.15)ofanativeseqaencePR099ncDNA.wherem 

SEQ ID NO:15 is a clone designated herein as ••DNAU9474-2803". 

Figure 16 shows the amino acid sequence (SEQ ID NO:16) derived ftom the coding sequence of SEQ 

ID NO: 15 shown in Figure 15. . 

Figurenshowsanucleotide sequence (SEQ IDNO:17)ofanativesequencePR09771cDNA.wherem 

SEQ ID N0:17 is a clone designated herein as "DNAl 19498-2965". 

Figure 18 shows the amino acid sequence (SEQ ID NO:18) derived from the coding sequence of SEQ 

ID NO: 17 shown in Figure 17- 

Hgurel9showsanucleotidese<iuence(SBQIDNO:19)ofanative sequence PR09877^^^^^ 

SEQ ID NO:19 is a clone designated herein as "DNAU9502-2789" . 

/cTjn m MO -20^ derived from the coding sequence or ^tx^ 
Figure 20 shows the amino acid sequence (SEQ ID N0.2U) oenvea iro 

ID NO: 19 shown in Figure 19. 

Figure21showsanucleotidesequence(SEQlDNO:21)ofanativesequencePRO9903cDNA.wherem 

SEQ ID NO:21 is a clone designated herein as "DNAl 195 16-2797". 

•J /cpn tn NO*22> derived from the coding sequence ot bbQ 

Figure 22 shows the amino acid sequence (SEQ ID NU.zz> aenveu lixj 

ID N0:21 shown in Figure 21. ^x,* u • 

. ^wn in NO-23^ of a native sequence PRO9830 cDNA, wherem 
Figure 23 shows a nucleotide sequence (SEQ ID NO.^J) oi a nauve 

SEQ ID NO:23 is a clone designated herein as "DNAl 19530-2968". 

• A /-cpo m NO -24^ derived from the coding sequence ot MiQ 

Figure 24 shows the ammo acid sequence (SEQ ID INU.z^; aenvc 

ID NO:23 shown in Figure 23. 

Figure 25 showsanuc.eotidesequence(SEQIDNO=25)of anative sequence PR07155CDNA. Wherem 

SEQ ID NO:25 is a clone designated herein as "DNA 121 772-2741". 

•J /Qpo m derived from the coding sequence ot 5>bQ 

Figure 26 shows the ammo acid sequence (SEQ ID NO.zo; aenveu liu 

ID NO:25 shown in Figure 25. i, 

Figure27showsanucleotidesequence(SEQIDNO:27)ofanativesequencePR09862cDNA.wherem 

SEQ ID NO:27 is a clone designated herein as "DNA125 148-2782" . 

Figure 28 shows the amino acid sequence (SEQ ID NO:28) derived from me coding sequence of SEQ 

ID NO:27 shown in Figure 27. . t. • 

■ Figure29showsanucleotidesequence(SEQIDNO:29)ofana.ivesequencePR09882cDNA.wherem 

SEQ ID NO:29 is a clone designated herein as "DNA125150-2793". 
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Figure 30 shows the amino acid sequence (SEQ ID NO:30) derived from the coding sequence of SEO 
ID NO:29 shown in Figure 29. 

Figure 3 1 shows a nucleotide sequence (SEQ ID NO:31) of a native sequence PR09864 cDNA, wherein 
SEQ ID NO:31 is a clone designated herein as "DNA125151-2784". 

Figure 32 shows the amino acid sequence (SEQ ID NO:32) derived from the coding sequence of SEQ 
ID N0:31 shown in Figure 31. 

Figure 33 shows a nufcleotide sequence (SEQ ID NO:33) of a native sequence PRO10013 cDNA, wherein 
SEQ ID NO:33 is a clone designated herein as "DNA1251 81-2804°. 

. Figure 34 shows the amino acid sequence (SEQ ID NO:34) derived ftom the coding sequence of SEQ 
ID NO:33 shown in Figure 33. 

Figure 35 shows a nucleotide sequence (SEQ ID NO:35) of a native sequence PR09885 cDNA. wherein 
SEQ ID NO:35 is a clone designated herein as "DNA125 192-2794" 

Figure 36 shows the amino acid sequence (SEQ ID NO:36) derived from the coding sequence of SEQ 
ID NO:35 shown in Figure 35. 

Figure 37 shows a nucleotide sequence (SEQ ID NO:37) of a native sequence PR09879 cDNA. wherein 
SEQ ID NO:37 is a clone designated herein as "DNAI25196-2792". 

Figure 38 shows the amino acid sequence (SEQ ID NO:38) derived from the coding sequence of SEQ 
ID NO:37 shown in Figiu-e 37. 

Figure 39 shows a nucleotide sequence (SEQ ID NO:39) of a native sequence PROlOl 1 1 cDNA, wherein 
SEQ ID NO:39 is a clone designated herein as "DNA125200-2810". 

Figure 40 shows die amino acid sequence (SEQ ID NO:40) derived from the coding sequence of SEQ 

ID NO:39 shown in Figure 39, 

Figure 41 shows a nucleotide sequence (SEQ ID NO:41) of a native sequence PR09925 cDNA. wherein 
SEQ ID NO:41 is a clone designated herein as "DNAI25214-2814". 

Figure 42 shows the amino acid sequence (SEQ ID NO:42) derived from the coding sequence of SEQ 
25 ID NO:41 shown in Figure 41. 

Figure 43 shows a nucleotide sequence (SEQ ID NO:43) of a native sequence PRO9905 cDNA. wherein 
SEQ ID NO:43 is a clone designated herein as "DNA125219-2799". 

Figure 44 shows tt,e amino acid sequence (SEQ ID NO:44) derived from the coding sequence of SEQ 
ro NO:43 shown in Figure 43. 

Figure 45 showsanucleotide sequence (SEQ ID NO:45)ofanative sequence PRO10276CDNA, wherein 
SEQ ID NO:45 is a clone designated herein as "DNA128309-2825". 

Figure 46 shows the amino acid sequence (SEQ ID NO:46) derived from the coding sequence of SEQ 

ID NO:45 shown in Figure 45. 

Figure 47 shows a nucleotide sequence (SEQ ID NO:47) of a native sequence PR09898 cDNA. wherein 
SEQ ID NO:47 is a clone designated herein as "DNA129535-2796". 

. Figure 48 shows the amino acid sequence (SEQ ID NO:48) derived from the coding sequence of SEQ 

ID NO:47 shown in Figure 47. . 



20 



30 



35 



8 



BNSDOCID:<WO 0193983A1 I > 



10 



PCT/OSOr/l 78(H) 

WO (n/93983 

Pig^e49showsa:.cleotidese<^nce(SEQIDNO:49)ofana.ve sequence PR09904CDNA.^ 
SEQ ID NO:49 is a clone designated herein as -DNA129549-2798". 

Figure 50 shows *e anUno acid sequence (SEQ ID NO:50) derived from me coding sequence of SEQ 

,DNO:49 shown in Figure 49. ^,,EoiDNO-51)ofanativesequencePR019632cDNA. wherein 

Figure 51 shows anucleotide sequence (SEQ ID N0.51) ot a native scq 
SEQ ID NO:51 is a clone designated herein as -DNA129580-2863". 

u • «.nuencefSEO ID NO:52) derived from the coding sequence of SEQ 

Figure 52 shows the ammo acid sequence ^:>iiy "v^--' > 

SEQ ID NO:53 is a clone designated herein as "DNA129794-2967". 

Figure 54 shows the amino acid sequence (SEQ ID NO:54) derived &om the codmg sequence of SEQ 

"^°"shr:— desequence(SEQIDH0.5>of 

SEQ ID NO:55 is a clone designated herein as "DNA 13 1590-2962". 

^ . „ ^cT!nmNO-56^ derived from ihe coding sequence of i>liy 

Figure 56 shows the anuno acid sequence (SEQ ID NO.SO) aeiweo 

SEQ ID NO:57 is a clone designated herein as "DNA135173-2811". 

. c^nn^iiPP rSFO ID NO-58) derived from the codmg sequence of SEQ 

Figure 58 shows the ammo acid sequence (SEQ id rsuoo; aenvcu 

ID NO:57 shown in Figure 57. ijtjnimRd cDNA 

Figures 59A-59B show a nucleotide sequence (SEQ ID NO:59) of a native sequence PRO10284 cDNA, 

wherein SEQ ID NO:59 is a clone designated herein as "DNA138039-2828^ 

™ /ccn m NO'60^ derived from the coding sequence of SEQ 
Figure 60 shows the amino acid sequence (SEQ ID NO.&U) aerivea 

in NO -59 shown in Figures 59A-59B. 

pU61showTanucleotidesequence(SEQIDNO:61)ofana.ivesequencePR010100cDNA.wh.^^ 

25 SEQ ID NO:61 is a clone designated herein as "DNA139540-2807". 

Figure 62 shows the amino acid sequence (SEQ ID NO:62) derived from the codmg sequence of SEQ 

. "™::rn!:ieotidesequence(SEQID.0.3>ofanaUve^^^^^ 
SEQIDKO:63isac.onedesignatedherein.« 

Figure 64 shows the ammo acid sequence (SEQ lu inu.d^> 

SEQ ID NO:65 is a Clone designated herein as ••DNA139632-2880". .,„fCEO 
Figure 66 shows the amino acid sequence (SEQ ID NO:66) derived from the codmg sequence Of SEQ 

35 ID NO:65 shown in Figure 65. ppoim74cDNA wherein 

Figure67showsanucleotidesequence(SEQlDNO:67)ofanativesequencePRO10274cDNA.wh 

SEQ ID NO:67 is a clone designated herem as "DNA139686-2823\ 
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Figure 68 shows the amino acid sequence (SEQ ID NO:68) derived from the coding sequence of SEO 
ID NO:67 shown in Figure 67. 

•''«^®^°wsan.cleotidesequence(SEQIDNO:69)ofanativeseque„cePRO9907cDNA. wherein 
SEQ ID NO:69 is a clone designated herein as "DNAMaSffi-aSOO-. 

Figure 70 shows flie amino acid sequence (SEQ ID NO:70) derived from fte coding sequence of SEQ 
TD NO:69 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO:71) of a native sequence PR09873 cDNA. wherein 
SEQ ID NO:71 is a clone designated herein as ■DNA143076-2787". 

Figure 72 shows the amino acid sequence (SEQ ID NO:72) derived from the coding sequence of SEQ 

ID N0:71 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:73) of a native sequence PRO10201 cDNA. wherein 
SEQ ID NO:73 is a clone designated herein as "DNA143294-2818". 

Figure 74 shows the amino acid sequence (SEQ ID NO:74) derived from the coding sequence of SEQ 
ID NO:73 shown in Figure 73. 

Figure 75 shows a nucleotide sequence (SEQ ID NO:75) of anative sequence PRO10200cDNA. wherein 
SEQ ID ND:75 is a clone designated herein as "DNA143514-2817". 

Figure 76 shows the amino acid sequence (SEQ ID NO:76) derived from the coding sequence of SEQ 

ID NO: 75 shown in Figure 75. 

Figure 77 shows a nucleotide sequence (SEQ ID NO:77) of a native sequence PRO10196 cDNA. wherein 
SEQ ID NO:77 is a clone designated herein as "DNAI44841-2816". 

Figure 78 shows ttie amino acid sequence (SEQ ID NO:78) derived from the coding sequence of SEQ 
ID NO:77 shown in Figure 77. 

Figure 79 shows a nucleotide sequence (SEQ ID NO: 79) of a native sequence PRO10282 cDNA. wherein 
SEQ ID NO:79 is a clone designated herein as "DNA148380-2827" . 

^ Figure 80 shows the amino acid sequence (SEQ ID NO:80) derived from the coding sequence of SEQ 

IE> NO:79 Shown in Figure 79. 

SEQ ID NO:8l is a clone designated herein as "DNA149995-2871". 

Figure 82 shows the amino acid sequence (SEQ ID NO:82) derived from the coding sequence of SEQ 
ID NO:81 shown in Figure 81. ■» ■< 

SEQ ID NO:83 is a clone designated herein as "DNA 167678-2963". 

Figure 84 Shows the amino acid sequence (SEQ ID NO:84) derived from the coding sequel 
ID NO:83 shown in Figure 83. 

Figure 85 shows a nucleotide sequence (SEQ ID NO:85) of a native sequence PRO21201 cDNA, wherein 
SEQ ID NO:85 is a clone designated herein as "DNA 168028-2956". 

. - , Figure 86 shows the amino acid sequence (SEQ ID NQ:86) derived from the coding sequence of SEO 
ID NO:85 shown in Figure 85. . . 
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Pig„.87showsaauoieotidese.uence(SEQIDNO:87)ofanadvese,uencePR02n75cDNA.w^^^^ 

SEO ID NO:87 is a clone designated herein as "DNA173894-2947" . 

. r.r^^ f<ivn m derived from the coding sequence of SEQ 

Figure 88 shows the amino acid sequence (SEQ ID N0.88) aenveu 

TD NO '87 shown in Figure 87. 

■ Hg„.89s.owsanuc.eo.dese,uence(SEQn.NO:89)ofan.:ivese<^nc^ 

SEQ ID NO:89 is a clone designated herein as "DNAlTeTTS-aQS?". ^ 

Figure 90 shows me anuno acid sequence (SEQ ID NO:90) derived from me codmg se<iuence of SEQ 

n,NO:89 shown in Figure 89 ^ ^^^o.gi)„,,^,,ese<p.encePR021384cDNA. wherein 

Figure 91 shows anucleoude sequence (bby lu inu.si; ui auo ^ 
SEQ ID NO:91 is a clone designated herein as "DNA177313-2982". 

Figure 92 Shows me anuno acid sequence (SEQ ID Nd:92) derived frotn me codu.g sequence of SEQ 

ID NO:91 Shown in Figure 91 ^ ^o-93) of a naUve sequence PR0982 cDNA. wherein 

Figure 93 shows a nucleotide sequence (ity 1L> 
SEO ID NO:93 is a clone designated herein as "DNA57700-1408". 

Figure 94 shows me annno acid sequence (SEQ ID NO:94) derived from me coding sequence of SEQ 

15 ,DNO:93 Shown in Figure 93 „^ ^0-95) of a native sequence PRO 1160 cDNA. wherein 

Figure 95 shows a nucleotide sequence (SEQ ID NU.HO) or a mi >i 
SEQ ID NO:95 is a clone designated herein as "DNA62872-1509- . . „ „f epo 

Figure 96 shows me amino acid sequence (SEQ ID NO:96) derived from me codmg sequence of SEQ 

ID NO:95 Shown in Figure 95 ^^j^^^.,,) sequence PROU87cDNA. wherein 

Figure 97 shows a nucleotide sequence (ShQ lu inu /; oi a " "i 
SEQ ID NO:97 Is a clone designated herein as "DNA62876-1517". <;p<^ 
Figure 98 shows me amino acid sequence (SEQ ID NO:98) derived from me coding sequence of SEQ 

ID NO:97 shown in Figure 97. ^Uve sequence PR01329 cDNA. wherein 

Figure 99 Shows a nucleotide sequence (SEQ ID NO.yy^ 01 a nauv 4 

25 SEQ ID NO:99 is a clone designated herein as -DNA66660-1585". ._,,nfSEO 

„.^/cFn in NO- 100:1 derived from the codmg sequence of SEQ 
iFigure 100 shows the amino acid sequence (SEQ ID NU. luuj oenvcu 

ID NO' 99 shown in Figure 99. * u ;„ 

Figurel01showsanucleotidesequence(SEQIDNO:101)ofanativesequencePRO23icDNA.wherem 

SEQ ID NO: 101 is a clone designated herein as ''DNA34434-1139". 

^ . ,1 «.,i.nrp rsFO ID NO- 102) derived from tiae coding sequence of SEQ 
Figure 102 shows the ammo acid sequence (SEQ lu inu. lu^; ucn 

Figure 104 Shows the amino acid sequence (SEQ ID NU. iw; aen 

35 ID NO:103 shown in Figure 103. 'pRn775cDNA wherein 

, ^^/Qpn in NO -105) of a native sequence PR0723curN/v,wuci cm 

Figure 105 shows anucleoude sequence (SEQ ID ox a uu h 

SEQ ID NO:105 is a done designated herein as •'DNA52758-1399". 
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. Figure 106 shows the amino acid sequence (SEQ ID NO- 106) derived fmru ..a- 
mNO:105 shown in Figure 105. 106) denved from the coding sequence of SEQ 

>^erein sZ^ZZT ^ ^ ^''^ ^^^^^ ^ ^^^^^^^ ^^NA. 

wtierem SEQ ID NO: 107 is a clone designated herein as '•DNA59849.1504- 

wnerem SEQ ID NO:109 is a clone designated herein as "DNA65410-1569- 

Figure 1 1 3 shows a nucleotide sequence fSEO ID MO- 1 1 ^\ «f ^ 

Figure 115 shows a nucleotide sequence rSEO ID Mn ti^ «f , *- 
wherein SEO in Mr» i , ^ • . ID NO. 1 15) of a native sequence PR01272 cDNA. 

'^''^'^"'SEQIDNOrllSisaclonedesignatedhereinas "DNA64896-1539". 

Figure 116 shows the ammo acid sequence (SEQ ID NO- 1 16) derived from fh. ..h- 
ID NO:115 shown in Figure 115. ^"-l^^ ^^"ved from the codmg sequence of SEQ 

Figure 117 shows a nucleotide sequence rSEO ID Nrn-i i-n «f 

Figure 119 shows a nucleotide sequence rSEO ID NO- iio^rtfo 
SEOIDNO-HQ,-.. , . ■ ^ °'*^'*''^^^^^-ll^>^f^°^tivesequencePR0181cDNA, wherein 

s>ti^ ID NO. 119 is a clone designated herein as •'DNA23330-I390". 

Figure 120 shows the amino acid sequence fSEO ID NO- 7 9m ^^^.r^A ^ 
ID NO:119 shown in Figure 119. ^^^^ ^ ^^'^^O) denved fr.m the codmg sequence of SEQ 

^21 shows a nucleotide sequence rSEO TD ivn • i o n 
Figure 123 shows a nucleotide sequence fSEO ID NO • 1 «f , 

3 ,o Ho„^ j^":;^';'"'-''*?-""'™'™'-'*"'- 



12 



BNSDOCrD: <WO I > 



10 



PCT/l)S()l/17800 

' W6 01/93983 

, .«,,.nr^r«!FO ID NO- 125) ofa native sequence PR0337CDNA, wherein 
Figure 125 shows a nucleotide sequence (SEQ lU inu. izj; oi ^ ^ 

SEQ ID NO:125 is a clone designated herein as «DNA433 16-1237". 

J /'QPn m NO- 126> derived from the coding sequence ot 5>iii^ 

Figure 126 shows the ammo acid sequence (SEQ lU NU. lio; uciiv 

TD NO- 125 shown in Figure 125. 

Pi^el27showsanuc.eotidesequence(SEQIDNO:127)ofanativese<,uen=ePR0526oDNA.whereu. 

5 SEQ ID NO:127 is a clone designated herein as "DNA44184-1319-. 

Figurel28showstheanu„oacidsecp.ence(SEQIDNO:128)derivedfron,d.ecodmgsecp,e«.ofS^ 

ID NO:127 shown in Figure 127. „^.„_n,N0.129)ofanativesequencePR0363cDNA. wherein 

Figurel29showsanucleottdesequence(SEQIDNU.izy;oiaua"» h 

SEQ ID NO: 129 is a clone designated herein as ■DNA45419-1252". _„fCEO 
Figurel30showsmeannnoacidse<i„ence(SEQIDNO:130)derived^m.he«se.uenceofSEQ 

ID NO:129 shown in Figure 129. ^.„go^^0.131)„(,^tivesequencePR0531cDNA, wherein 

Figure 131 shows a nucleoude sequence (SEQ ID NU. i;> l) oi auai h 

SEQ ID NO:131 is a clone designated herein as -DNA483 14-1320". 

. „«„.^/ccn ID NO - 132) derived from the codmg sequence of SEQ 

Figure 132 shows the amino acid sequence (SEQ ID NU.i^^) uenv 

15 ID NO:131 shown in Figure 131. opnins'^i cDNA 

« /crrn TD NO- 133) of a native sequence PRO1083 cuna. 
Figure 133 shows a nucleotide sequence (SEQ ID NO.lJJ; oi a rw 4 

wherein SEQ ID NO: 133 is a clone designated herein as "DNA50921-1458". 

Figurel34showstheaminoacidsequence(SEQIDNO:134)derivedf.omthecodmg^^^^^^^ 

ID NO:133 shown in Figure 133. _ ^^^^^^O- 135) of a native sequence PRO840cDNA, wherein 

Figure 135 shows a nucleonde sequence (SEQ ID NU . 13^; ox a 4 

SEQlDNO:135isaclonedesignatedhereinas "DNA53987". ,,,.ceo 

.^^..^^^rsFO ID NO- 136) derived from the codmg sequence of SEQ 
Figure 136 shows the ammo acid sequence (SEQ iu mu. i jo; uc 

ID NO:135 shown m Figure 135. OTmnRO cDNA 

. .1 f<ivn TD NO- 137) of a native sequence PRO 1080 cuina. 

Figure 137 shows a nucleotide sequence (SEQ ID NU.u/; oi «i 

25 wherein SEQ ID NO:137 is a clone designated herein as "DNA56047-1456". " ^.cno 

. - M.on.,.nP*^^SFO ID NO- 138) derived from the coding sequence of SEQ 
Figure 138 shows the ammo acid sequence (SEQ id wu. i.5o; uchv 

SEQ ID NO: 139 is a clone designated herein as "DNA56405-1357" . 

. -A /-QPOTD NO- 140) derived from the codmg sequence of SEQ 

Figure 140 shows the ammo acid sequence (SEQ ID INU. i^uj uerivc 

ID NO-.139 shown in Figure 139. oorM 47R rDNA 

, « /<;Rn m NO-141) of a native sequence PR01478 cDNA, 

Figure 141 shows a nucleotide sequence (SEQ ID NO. 141 j oi a 

wherein SEQ ID N0:141 is a clone designated herein as -DNA5653 1-1648". 

. ^^^/cFOTD NO- 142) derived from the codmg sequence of SEQ 

■ Figure 142 shows the ammo acid sequence (SEQ ID iNU.i'tz;uci 

35 ID N0:141 shown in Figure 141. 

, «^ ^Qpo in NO- 143) of a native sequence PR01li4 cuina. 

Figure 143 shows a nucleotide sequence (SEQ XD oi a 

wherein SEQ ID NO:143 is a done designated herein as '•DNA56865-149r. 
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Figure 144 shows the amino acid sequence (SEQ ID NO:144) derived from the coding sequence of SEO 
ID NO; 143 shown in Figure 143. 

Figure 145 shows a nucleotide sequence (SEQ ID NO: 145) of a native sequence PR0826 cDNA. wherein 
SEQ ID NO: 145 is a clone designated herein as "DNA57694-1341". 

Figure 146 shows the amino acid sequence (SEQ ID NO: 146) derived from fee coding sequence of SEO 
ID NO: 145 shown in Figure 145. 

Figure 147 shows a nucleotide sequence (SEQ ID NO:147) of a native sequence PRO1005 cDNA 
wherem SEQ H) NO:147 is a clone designated herein as "DNA57708-I411V 

Figure 148 shows the amino acid sequence (SEQ ID NO:148) derived from the coding sequence of SEQ 

ID NO: 147 shown in Figure 147. 

Figure 149 shows a nucleotide sequence (SEQ ID NO: 149) of a native sequence PRO809 cDNA. wherein 
SEQ ID N0.149 is a clone designated herein as "DNAS7836-1338". 

Figure 150 shows the amino acid sequence (SEQ ID NO: 150) derived from the coding sequence of SEQ 
ID NO: 149 shown in Figure 149. 

Figure 151 shows a nucleotide sequence (SEQ ID NO:151) of a native sequence PR01194 cDNA, 
wlierem SEQ ID NO: 151 is a clone designated herein as "DNA57841-1522". 

Figure 152 shows the amino acid sequence (SEQ ID NO: 152) derived from the coding sequence of SEQ 
ID NO: 151 shown in Figure 151. 

Figure 153 shows a nucleotide sequence (SEQ ID NO:153) of a native sequence PRO1071 cDNA 
wherem SEQ ID NO: 153 is a clone designated herein as "DNA58847-1383". 

Figure 154 shows the amino acid sequence (SEQ ID NO: 154) derived from the coding sequence of SEQ 
ID NO: 153 shown in Figure 153. 

Figure 155 shows a nucleotide sequence (SEQ ID NO:155) of a native sequence PR01411 cDNA 
wherein SEQ ID NO:155 is a clone designated herein as ''DNA59212-1627". 

Figure 156 shows the amino acid sequence (SEQ ID NO:156) derived from the coding sequence of SEO 
^3 ID NO:155 shown in Figure 155. 

Figure 157 shows a nucleotide sequence (SEQ ID NO:157) of a native sequence PRO1309 cDNA 
wherem SEQ ID NO: 157 is a clone designated herein as "DNA59588-1571 

Figure 158 shows the amino acid sequence (SEQ ID NO:158) derived from the coding sequence of SEO 
ID NO: 157 shown in Figure 157. 

Figure 159 shows a nucleotide sequence (SEQ ID NO:159) of a native sequence PRO1025 cDNA 
wherem SEQ ID NO: 159 is a clone designated herein as "DNA59622-1334-. 

Figure 160 shows the amino acid sequence (SEQ ID NO:160) derived from the coding sequence of SEQ 
ID NO: 159 shovm in Figure 159. 

Figure 161 shows a nucleotide sequence (SEQ ID N0:161) of a native sequence PR01181 cDNA. 
wherem SEQ ID NO:161 is a clone designated herein as ''DNA59847-2510". 

Figure 162 shows the amino acid sequence (SEQ ID NO:162) derived from the coding sequence of SEQ 
ID NO: 161 shown in Figure 161. 
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figuxe 163 shows a n^leotide sequence (SEQ ID NO-.163) of a native sequence PR01126 cDNA. 
wherein SEQ 03 NO:163 is a clone designated herein as -DNA60615-1483". 

Figure 164 shows the ^ acid sequence (SEQ ID NO: 164) derived from the coding sequence of SEQ 

ID NO: 163 shown in Figure 163. 

Figure 165 shows a nucleotide sequence (SEQ ID NO:l65) of a native sequence PR01186 cDNA. 
wherein SEQ ID NO:165 is a clone designated herein as -DNA60621-1516". 

Figute 166 shows the anuno acid sequence (SEQ ID NO: 166) derived from the coding sequence of SEQ 

ID NO: 165 shown in Figure 165. 

, J ^cpo m NO- 167^ of a native sequence PRO! 192 cujna. 

Figure 167 shows a nucleotide sequence (SEQ lU NU.io/; oi a h 

wherein SEQ ID NO:167 is a clone designated herein as "DNA62814-1521". 

/cTin m NO • 1 eS'i derived from the coding sequence ot bby 
Figure 168 shows the ammo acid sequence (SEQ ID NU. loe; aenvcu ixu 

ID NO: 167 shown in Figure 167. ^^^TA 
Figure 169 shows a nucleotide sequence (SEQ ID NO:l69) of a native sequence PR01244 cDNA, 

wherein SEQ ID NO:169 is a clone designated herein as •'DNA64883-1526". 

fevtn in isin • 1 70'» derived from the coding sequence ot 
Figure 170 shows the amino acid sequence (SEQ ID NU . i /u; aenvcu nuiu 

ID NO: 169 shown in Figure 169. „«^,o-7>i t^ma 

Figure 171 shows a nucleotide sequence (SEQ ID NO:171) ot a native sequence PR01274 cDNA. 

wherein SEQ ID NO:171 is a clone designated herein as •■DNA64889-154r . 

Figure 172 shows me ammo acid sequence (SEQ ID NO: 172) derived from the coding sequence of SEQ 

ID NO: 171 shown in Figure 171. otoiai? rTlNA 

, ... fopn ID NO-173) of a native sequence PR01412 cUNA, 

Figure 173 shows a nucleotide sequence (SKQ lu ivu.i/j; ui " 

wherein SEQ ID NO: 173 is a clone designated herein as -DNA64897-1628". 

Figure 174 shows the amino acid sequence (SEQ ID NO: 174) derived from toe coding sequence of SEQ 

ID NO: 173 shown in Figure 173. ™^,oo/r t^kta 

Figure 175 shows a nucleotide sequence (SEQ ID NO:175) of a native sequence PR01286 cDNA, 

wherein SEQ ID N0:175 is a clone designated herein as "DNA64903-1553". 

^ctrn Trnsro- 1 76^ derived from the coding sequence ot 5>tiW 
Figure 176 shows the ammo acid sequence (SEQ ID NU. 1 /O) aenvcu uu 

ID NO: 175 shown in Figure 175. ^.^^^ r*>jA 

1 . A {<ivn in N0177> of a native sequence PRO1330 cUINA, 

Figure 177 shows a nucleotide sequence (SEQ lu XNua//; h 

wherein SEQ ID NO:177 is a clone designated herein as ''DNA64907-1163-r. 

Figure 178 shows the amino acid sequence (SEQ ID NO : 178) derived from the coding sequence of SEQ 

ID NO: 177 shown in Figure 177. a.iT onM a 

Figure 179 shows a nucleotide sequence (SEQ ID NO:179) of a native sequence PR01347 cDNA. 

wherein SEQ ID NO:179 is a clone designated herein as -DNA6495O-1590". 

Figure 180 shows the amino acid sequence (SEQ ID NO: 180) derived from the coding sequence of SEQ 

ID NO:179 shown in Figure 179. poni^ns cDNA 

Figure 181 shows a nucleotide sequence (SEQ ID N0:181) of a native sequence PRO1305 cDNA, 
wherein SEQ ID NO: 181 is a clone designated herein as ''DNA64952-1568". 
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Figure 182 shows the amino acid sequence (SEQ ID NO:182) derived from the coding sequence of SEQ 
ID NO: 181 shown in Figure 181. 

Figure 183 shows a nucleotide sequence (SEQ ID NO:183) of a native sequence PR01273 cDNA 
wherein SEQ ID N0.183 is a clone designated herein as •DNA65402-1540". 

Figure 184 shows the amino acid sequence (SEQ ID NO:184) derived from the coding sequence of SEQ 
ID NO: 183 shown in Figure 183. 

Figure 185 shows a nucleotide sequence (SEQ ID NO: 185) of a native sequence PR01279 cDNA, 
wherein SEQ ID NO:185 is a clone designated herein as "DNA6540S-1547". 

Figure 186 shows the amino acid sequence (SEQ ID NO:186) derived from the coding sequence of SEQ 

ID NO: 185 shown in Figure 185. 

Figure 187 shows a nucleotide sequence (SEQ ID NO:187) of a native sequence PRO1340 cDNA 
wherein SEQ ID NO:187 is a clone designated herein as "DNA66663-1S98". 

Figure 188 shows the amino acid sequence (SEQ ID NO:188) derived from the coding sequence of SEQ 
ID NO:187 shown in Figure 187. 

Figure 189 shows a nucleotide sequence (SEQ ID NO:189) of a native sequence PR01338 cDNA 
wherem SEQ ID NO:189 is a clone designated herein as -DNA66667". 

Figure 1 90 shows the amino acid sequence (SEQ ID NO: 190) derived from the coding sequence of SEQ 
ID NO: 189 shown in Figure 189. 

Figure 191 shows a nucleotide sequence (SEQ ID NO:191) of a native sequence PROI343 cDNA 
wherein SEQ ID NO: 191 is a clone designated herein as •DNA66675-1587". 

Figure 192 shows the amino acid sequence (SEQ ID NO:192) derived from the coding sequence of SEQ 
ID NO: 191 shown in Figure 191. 

Figure 193 shows a nucleotide sequence (SEQ ID NO:193) of a native sequence PR01376 cDNA 
wherein SEQ ID NO:193 is a clone designated herein as "DNA67300-1605-. 

Figure l*»showstI,eaminoacidsequence(SEQIDNO:194)derivedfromthecodingsequenceofSEQ 
25 ID NO:193 shown in Figure 193. 

Figure 195 shows a nucleotide sequence (SEQ ID NO:195) of a native sequence PRC1387 cDNA 
wherein SEQ ID NO:195 is a clone designated herein as "DNA68872-1620". 

Figure 196 shows the amino acid sequence (SEQ ID NO: 196) derived from the coding sequence of SEQ 

ID NO: 195 shown in Figure 195. 

Figure 197 shows a nucleotide sequence (SEQ ID NO: 197) of a native sequence PRO1409 cDNA 
wherem SEQ ID NO: 197 is a clone designated herein as ''DNA7 1269- 1621". 

Figure 198 shows the amino acid sequence (SEQ ID NO: 198) derived from the coding sequence of SEQ 
ID NO: 197 shown in Figure 197. 

Figure 199 shows a nucleotide sequence (SEQ ID NO:199) of a native sequence PR01488 cDNA 
v^erem SEQ ID NO: 199 is a clone designated herein as "DNA73736-1657\ 

^*S^«200showstheaminoacidsequence(SEQIDNO:2()0)derivedfromthecodkgsequence 
ID NO: 199 shown in Figure 199. 
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. r<!FO ID NO-201) of a native sequence PR01474 cDNA, 
Figure 201 shows a nucleoUde sequence (SEQ ID NO./ui; o 

herein SEO ID NO-201 is a clone designated herein as "DNA73739-1645^ 
wherein SEQ ID NU.zu ^^^^ ^^^^^^^^ SEQ 

Figure 202 shows the amino acid sequence (SEQ ID No-zuzj ae 

TD NO:201 shown in Figure 201. opnion cDNA. 

iNw.z.ui NO-203^ of a nauve sequence PROiyi ' cluna. 

Figure 203 shows a nucleotide sequence (SEQ ID N0.2U3) oi 

Figure 204 shows the amino acid sequence (SEQ DD N0.2U4) aen 
I Figure 206 shows the amino acid sequence (SEQ ID NO.20t>) aen 

Figure 208 shows the amino acid sequence (SEQ ID N0.2U«; ae 
Figure 210 shows the amino acid sequence (SEQ ID N0.21U} aen 

,„ " "™ r;r. » .o..„ — 

Figure 212 shows the amino acid sequence (SEQ ID NU.zi^; a 

Figure 214 shows the amino acid sequence (SEQ ID NO.zi^; 

ID NO:2l3 shown in Figure 213. ^^^5^23 cDNA, 

Figure 215 shows a nucleotide sequence (SEQ ID N0.215) oi 

• w.e.inSBQrOKO:215.acIone<iesl.nate...e..«^ 
30 Figure 216 shows the amino acid sequence (SEQ ID NO.^ioj ae 

Figure 218 shows the amino acid sequence (SEQ ID N0.2i«)aer ^ 

35 ID NO:217 shown in Figure 217. ^ ^^^^,333 .^.^A, 

Figure 219 shows a nucleotide sequence (SEQ ID NO.iiy) OI 

Wherein SEQ ID N0:219 is a clone designated herein as -DNA842 10-2576 ^ 



17 



. wo 01/93983 

PCT/US01/178(m 

Figure 220 shows tbe amino acid seouence f^T^n m xrr* ooax j - 
ID NO:219 Shown in Figure 219. "^""^'^^°'^°-^°>'^"«^'^»'>>= coding sequence of SEQ 

Figure 221 shows a nucleotide sequence rSEO ID NO-99n «f , 
wherein SEO ID N0.291 • i . • ^"^"^ ^ N0.221) of a native sequence PR03543 cDNA, 

nerem 5bQ ID N0.221 is a clone designated herein as "DNA86571-2551 

Figure 222 shows the amino acid sequence (SEQ ID NO-222) derived fmrr. 
5 ID NO:22l shown m Figure 221. ^™ the codmg sequence of SEQ 

Figure 223 shows a nucleotide sequence (SEQ ID NO-2231 of n n.f- 

Figure 225 shows a nucleotide sequence (SEQ ID NO-79s^ . 

Figure 227 shows a nucleotide sequence (SEQ ID NO-227^ nf « ^o.- 
15 wherein SEO ID i . • ^^"""^ ^^'227) of a native sequence PR04322 cDNA. 

rem id NO.227 is a clone designated herein as "DNA92223-2567". 

Figure 228 shows the amino acid sequence (SEO ID No•90fl^ • ^ ^ 
ID NO:227 shown in Figure 227. ^ ^ ^"^^^ 

Figure 229 shows a nucleotide sequence (SEO ID NO•290^ «f . „ 

Wherein SEQ ID NO-229 is a clone d.." ... "'"^^^^^^ ^^^^^ 

2Q . ^ ^ ^ designated herein as -DNA92265-2669". 

Figure 230 shows the amino acid sequence (SEQ ID NO-230) derivi^^ frn^ tK 
ID NO:229 shown in Figure 229. ^°-230) den ved from the codmg sequence of SEQ 

Figure 231 shows a nucleotide sequence (SEQ ID NO-23n nf . 
wherein SEQ ID NO-231 i. « rinn ^ - \ ' ^^^'^'^^ cDNA. 

^cy lu N0.231 IS a clone designated herein as '•DNA92274-2617". 

Figure 232 shows the amino acid sequence fSEO ID Mn- -Jiox • ^ ^ 
25 ID NO:231 shown in Figure 231. ""^'^^^ ID N0.232)denvedfi«m decoding sequence of SEQ 

Figure 233 shows a nucleotide sequence (SEQ ID NO-233^ nf , 

whereinSEQIDNO-223isacloned«iJ;^. '^O-^JS) of a native sequence PRO9940 cDNA, 

V4 x^Kj.^z;> IS a Clone designated herem as "DNA92282". 

Figure 234 shows the amino acid sequence (SEO ID Nn^O'^d^ • ^ ^ 
ID NO:233 shown in Figure 233. ^ ^ ' ^^^^^^ 

Figure 235 shows a nucleotide sequence rSEO ID Mn.'5i«\ 

Wherein SEQ ID N0.235 is . .Inn h • . ^ ^ ' '"^'^^ ^^^^^^^ ^^^A, 

^Kt lu N0.235 is a clone designated herein as "DNA 108760-2740". 

Figure 236 shows the amino acid sequence fSEO ID KO 'y'kf^ • ^ . 
ID NO:235 shown in Figure 235. ^ ^ "^"^ 

Figure 237 shows a nucleotide sequence (SEO ID o ^ 
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Figure 239 shows a nucleotide sequence (SEQ ID NO:239) of a native sequence PRO6079 cDNA, 
wherein SEQ ID NO:239 is a clone designated herein as "DNAU1750-2706". 

Figure 240 shows the amino acid sequence (SEQ ID NO:240) derived from the coding sequence of SEQ 

ID NO:239 shown in Figure 239. 

Figure 241 shows a nucleotide sequence (SEQ ID NO:241) of a native sequence PR09836 cDNA. 
5 wherein SEQ ID NO:241 is a clone designated herein as "DNA119514-2772". 

Figure 242 shows the aniino acid sequence (SEQ ID NO:242) derived from the coding sequence of SEQ 

ID NO:241 shown in Figure 241 . 

Figure 243 shows a nucleotide sequence (SEQ ID NO:243) of a native sequence PRO10096 cDNA, 
wherein SEQ ID NO:243 is a clone designated herein as "DNA125185-2806". 
[0 Figure 244 shows the amino acid sequence (SEQ ID NO:244) derived from the coding sequence of SEQ 

ID NO:243 shown in Figure 243. 

PTTTATT nF.5;rRTPTIOKr of the PREFFPPFD FMBODTMENTS. 
I Definitions 

15 ' TT.e.ern«"PROpolyi»ptide"and"PRO-asusedhereinandwheninunediatelyfoUowedbyanumeric^ 
designationrefertovariouspolypep.ides.,^ereinfl.ecompletedesignation(i.^ 

polypeptide sequences as described herein. Hae terms "PRO/number polypeptide" and -PRO/number" wherem 
the term "number" is provided as an actual numerical designation as used herein encompass nadve sequence 
polypeptides and polypeptide variants(which are furmerdefinedherein).mPROpolypeptid« 
20 may be isolated from a variety of sources, such as from human tissue types or from another source, or prepared 
by recombinant or synthetic methods. The term "PRO polypeptide" refers to each individual PRO/mmrber 
polypeptide disclosed herein. AU disclosures in this specification which refer to me "PRO polypeptide" refer to 
each of the polypeptides individually as weU as joinUy. For e:«unple. descriptions of me preparation of. 
purifrcation of. derivation of. formation of antibodies to or against, administration of. compositions contammg. 
25 treatment of a disease with, etc.. pertain to each polypeptide of the invention individually, "nie term "PRO 
polypeptide" also includes variants of the PRO/nmnber polypeptides disclosed herem. 

A "native sequence PRO polypeptide" comprises a polypeptide havmg the same amino acid sequence as 
me corresponding PRO polypeptide derived from nature. Suchnative sequencePRO polypeptides can be isolated 
fromnatureorcanbeproducedbyrecombinantorsynmeticmeans. Ibe term "native sequence PROpolypepUde 

. 30 specifically encompasses namrally-occurring truncated or secreted forms of me specific PRO polypeptide (e. g. 

an extracellular domain sequence), naturally-occurring variant forms (e.g.. alternatively spUced forms) and 
namrally-occurring allelic variants of me polypeptide. In various embodiments of me invention, me native 
sequence PRO polypeptides dhclosed herein are mamre or fuU-lengm native sequence polypeptides compnsmg 
me full-lengm amino acids sequences shown in me accompanying figures. Star, and stop codons are shown m 
35 bold font and underlined in me figures. However, while me PRO polypeptide disclosed in me accompanymg 
figures are shown to begin wim memionine residues designated herein as amino acid position 1 in me figures, tt 
is conceivable and possible mat omer memionine residues located eimer upstteam or downstteam from me ammo 
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add position 1 in the figures may be en,.loyed as the startiiig amino acid residue for tte PRO polypeptides. 

The PRO polypeptide "extraceUular domain" or "ECD- refers to a form of the PRO polypeptide which 

is essentiaUy free of the tiainmembrane and cytoplasmic domains. Ordinarily.aPRO polypeptide ECD 
less than 1 % of such transmembrane and/or cytoplasmic domains and preferably. wiU have less than 0.5% of such 
domains. It will be understood that any transmembrane domains identified for the PRO polypeptides of the 
present invention are identified pursuant to criteria routinely employed in the art for identifying that type of 
hydrophobic domain. The exact boundaries of a transmembrane domain may vary but most likely by no more 
than about 5 amino acids at eidier end of the donuiin as initially identified herein. OptionaUy. ±erefore an 
extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the 
transmembrane domain/extraceUular domain bomidary as identified in the Examples or specification and such 
polypeptides, with or without the associated signal peptide, and nucleic acid encoding them, are comtemplated 
by the present invention. 

nie approximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are 
shown in the presem specification and/or the accompanying figures. It is noted, however, that the C-terminal 
boundary of a signal peptide may vary, but most likely by no more than about 5 amino acids on either side of the 
signal peptide C-terminal boundary as initiaUy identified herein, wherein the C-terminal boundary of the signal 
peptide may be identified pursuant to criteria routinely employed in the art for identifying fliat type of amino acid 
sequence element (e.g.. Nielsen et al.. Prot^ ,0:1-6 (1997) and von Heinje et al., Nucl. Acid.. P« 
14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal sequence from 
a secreted polypeptide is not entirely muform. resulting in more tiian one secreted species. TTiese mature 
polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on eifl^r side of the 
C-terminal boundary of the signal peptide as identified herein, and the polynucleotides encoding them, are 
contemplated by the present invention. 

■PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least 
about 80 % amino acid sequence identity with a full-length mitive sequence PRO polypeptide sequence as disclosed 
herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extraceUular domam of a 
PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of a full-length 
PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variams include, for instance, PRO 
polypeptides wherein one or more amino acid residues are added, or deleted, at tiie N- or C-terminus of the full- 
length native amino acid sequence. Ordinarily, a PRO polypeptide variant wUl have at least about 80% amino 
acid sequence identity, alternatively at least about 81% amino acid sequence identity, alternatively at least about 
82% amino acid sequence identity, alternatively at least about 83% amino acid sequence identity, alternatively 
at least about 84% amino acid sequence identity, alternatively at least about 85% amino acid sequence identity 
alternatively at least about 86% amino acid sequence identity, alternatively at least about 87% amino acid 
sequence identity, altenatively at least about 88% amino acid sequence identity, alternatively at least about 89% 
amino acid sequence identity, alternatively at least about 90% amino acid sequence identity, alternatively at least 
about 91% amino acid sequence identity, alternatively at least about 92% amino acid sequence identity, 
alternatively at least about 93% amino acid sequence identity, alternatively at least about 94% amino acid 
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sequence idemity. alternatively at least about 95% amino acid sequence identity, alternatively a. least about 96% 
anuno acid sequence identity . alternatively at least about 97% amino acid sequence identi^^ 
about 98% amino acid sequence identity and alternatively at least about 99% amino acid sequence identity to a 
fuU-length native sequence PRO polypeptide sequence as disclosed herein, a PRO polypeptide sequence lackmg 
the signal peptide as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the stgnal 
pepdde as disclosed-herein or any other specifically defined fragment of a full-length PRO polypeptide sequence 
as disclosed herein. Ordinarily. PRO variant polypeptides are at least about 10 amino acids in length, 
alternatively at least about 20 amino acids in length, alternatively at least about 30 amino acids m length, 
alternatively at least about 40 amino acids in length. altemaUvely at least about 50 amino acids m length, 
alternatively a, least about 60 amino acids in length, alternatively at least about 70 amino acids in lengfli. 
alternatively at least about 80 an^ino acids in length, altemadvely at least about 90 amino acids in length, 
alternatively at least about 100 amino acids in length, alternatively at least about 150 amino acids in length, 
alternatively at least about 200 amino acids in length, alternatively at least about 300 amino acids in lengm. or 

more. - , 

"Percent (%) amino acid sequence identity" wim respect to Ihe PRO polypeptide sequences tdentrfied 
herein isdefinedas the percentageofamino acid residues inacandidate sequence that are identical with theam^ 

acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducmg gaps, tf 
necessary.toacMeve the maximum percent sequence identity.andnotconsidering any conservative substimtt^ 

as part of ^e sequence identity. Aligmnent for purposes of detennining percent amino acid sequence identity can 
be achieved in various ways that are within the sldU in me art. for instance, using publicly available computer 
software such as BLAST. BLAST-2. ALIGN or Megalign (DNASTAR) software. THose skilled in the art can 
detennine appropriate parameters for measuring aligmnent. including any algorithms needed to achieve maxmtal 
aligmnent over the fiill length of the sequences being compared. For purposes herein, however. % ammo acd 
sequence identity values are generated using the sequence comparison computer program AUGN-2. wherem die 
complete source code for me AUGN-2 program is provided in Table 1 below. The AUGN-2 sequence 
comparisoncomputer program was aumoredbyGenentech. Inc. and the source code shown in Table 1 below has 
been filed with user documentation in me U.S. Copyright Office. Washington D.C. . 20559. where it is registered 
under U S Copyright Registration No. TXU510087. The ALlGN-2 program is publicly available mrough 
Genentech. Inc.. Sou* San Francisco. California or may be compUed from me source code provided m Table 
1 below. The ALIGN-2 program should be compUed for use on a UNK operating system, preferably d,g,tal 
UNIX V4 OD. All sequence comparison parameters are set by me ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for amino acid sequence comparisons, me % amino acid 
sequence identity of a given amino acid sequence A to. wim, or against a given amino acid sequence B (whtch 
can alternatively be phrased as a given amino acid sequence A mat has or comprises a certain % ammo ac.d 
sequence identity to, wim, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction XA^ 
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where X is the number of amino acid residues scored as identical matches by the sequence aUgmnenl program 
AUGN-2 in that program's aUgmnent of A and B. and wheix; Y is the total number of amino acid residues in B 
It wUl be appreciated that where the Icngd. of amino add sequence A is not equal to the length of amino acid 
sequence B. die % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of 
B to A. As examples of % amino acid sequence identity calculations using this method, Tables 2 and 3 
demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
"Comparison Protein" to the amino acid sequence designated "PRO", wherein "PRO" represents the amino acid 
sequence of a hypothetical PRO polypeptide of interest. "Comparison Protein" lepresents the amino acid sequence 
of a polypeptide against which the "PRO" polypeptide of interest is being compared, and "X, "Y" and "Z" each 
represent different hypothetical amino acid residues. 

Unless specifically stated otherwise, all % amino acid sequence identity values used herein are obtained 
asdescribedintheimmediatelyprecedingparagraphusingtheALIGN-2computerprogram. However, % amino 
acid sequence identity values may also be obtained as described below by using the WU.BLAST-2'computer 
program (Altschul et al.. Methods in Rnzymolo,>y 266:46(M80 (1996)). Most of the WU-BLAST-2 search 
parameters are set to the default values. Those not set to default values, i.e.. the adjustable parameters, are set 
wifli the following values: overlap span = 1. overlap fraction = 0.125. word threshold (T) = 11, and scoring 
matrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence identity value is determined 
by dividing (a) the number of matching identical amino acid residues between the ammo acid sequence of the PRO 

polypeptideofinteresthavingasequence derived from the native PROpolypeptide and the comparison amino ^^^^ 
sequence of interest (i.e.. the sequence against which the PRO polypeptide of interest is being compared which 
may be a PRO variam polypeptide) as determined by WU-BLAST-2 by (b) the total munber of amino acid 
residues of the PRO polypeptide of interest. For example, in fte statement "a polypeptide comprising an the 
amino acid sequence A which has or having at least 80% amino acid sequence identity to the amino acid sequence 
B", the amino acid sequence A is the comparison ammo acid sequence of interest and the amino acid sequence 
B is the amino acid sequence of the PRO polypeptide of interest. 

Percem amino acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al., Nuclejc Aci^ls Res 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi.nhn.nih.gov or otherwise obtained from the 
National Institute of Health. Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, mmiask = yes. strand = aU. expected 
occurrences = 10. minimum low complexity length = 15/5. multi-pass e-value = 0.01. constant for multi-pass 
- 25. dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

Insituations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to. with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to. with, or against a given amino acid sequence B) is calculated as foUows: 

" ■ • 100 times the fraction X/Y • 
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Where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLACT2 in that program's alignment of A and B. and where Y is the UJtal number of amino acid residues 
in B It will be appreciated that where the lengto of amino acid sequence A is not equal to the length of amino 
acid sequence B , the % amino acid sequence identity of A to B wUl not equal the % amino acid sequence identity 
of B to A. 

"PRO variantpolynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule 
which encodes an active PRO polypeptide as defined below and which has at least about 80% micleic acid 
sequence identity wim a nucleotide acid sequence encoding a full-length native sequence PRO polypeptide 
sequence as disclosed herein, a fuU-length native sequence PRO polypepdde sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as disclosed 
herein or any other fragment of a full-length PRO polypepUde sequence as disclosed herein. Ordmarily. a PRO 
variant polynucleotide will have at least about 80% nucleic acid sequence identity, alternatively at least about 81 % 
nucleic acid sequence identity, alternatively at least about 82 % nucleic acid sequence identity, alternatively at least 
about 83% nucleic acid sequence identity, alternatively at least about 84% nucleic acid sequence identity, 
alternatively at least about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid 
sequence identity, alternatively at least about 87 % nucleic acid sequence identity, alternatively at least about 88 % 
nucleic acid sequence identity, alternatively at least about 89% nucleic acid sequence idemity , alternatively at least 
about 90% nucleic acid sequence identity, alternatively at least about 91% nucleic acid sequence identtty. 
alternatively at least about 92% nucleic acid sequence identity, alternatively at least about 93%. nucleic acid 
sequence identity, alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95% 
nucleic acid sequence identity, alternatively a, least about 96 % nucleic acid sequence identity, alternatively at least 
about 97% nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence identity and 
alternatively at least about 99% nucleic acid sequence identity with a nucleic acid sequence encoding a full-length 
native sequence PRO polypeptide sequence as disclosed herein, a full-lengm native sequence PRO polypeptide 
sequence lacking the signal pepUde as disclosed herein, an e^acellular domain of a PRO polypeptide, with or 
without the signal sequence, as disclosed herein or any other fragment of a fuU-length PRO polypeptide sequence 
as disclosed herein. Variants do not encompass ttie native nucleotide sequence. 

OrdinarUy , PRO variant polynucleotides are at least about 30 nucleotides in length, alternatively at least 
about 60 nucleotides in length, alternatively at least about 90 nucleotides in length, alternatively at least about 120 
nucleotides in lengdi. alternatively at least about 150 nucleotides in length, alternatively at least about 180 
nucleotides in length, altermitively at least about 210 nucleotides in length, alternatively at least about 240 
nucleotides in length, alternatively at least about 270 nucleotides in length, alternatively at least about 300 
nucleotides in length, alternatively at least about 450 nucleotides in length, alternatively at least about 600 
nucleotides in length, alternatively at least about 900 nucleotides in length, or more. 

"Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 
identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides in the PRO nucleic acid sequence of interest, after aligning the sequences and introducmg gaps, if 
necessary, to achieve flie maximum percent sequence identity. Aligmnent for purposes of determmmg percem 
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nucleic acid sequence identity can be achieved in various ways that are within the skill in the art, for instance, 
using publicly avaUable computer software such as BLAST. BLAST-2, ALIGN or MegaUgn (DNASTAR) 
software. For purposes herein, however, % nucleic acid sequence identity values are generated using the 
sequence con^>arison computer program ALIGN-2, wherein the complete source code for the AUGN-2 program 
is provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by 
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the U.S. 
Copyright Office, Washington D.C., 20559, where it is registered mider U.S. Copyright Registration No. 
TXU510087. The ALIGN-2 program is publicly avaUable through Genentech. Inc., South San Francisco. 
California or may be compiled from the source code provided in Table 1 below. The ALIGN-2 program should 
be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid sequence conq)arisons. the % nucleic acid 
sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which 
can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 
in that program's alignment of C and D. and where Z is the total number of nucleotides in D. It wiU be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D wUI not equal the % nucleic acid sequence identity of D to C. 
As examples of % nucleic acid sequence identity calculations, Tables 4 and 5, demonstrate how to calculate the 
% nucleic acid sequence identity of the nucleic acid sequence designated "Comparison DNA" to the nucleic acid 
sequence designated ''PRO-DNA". wherem -PRO-DNA" represents a hypothetical PRC-encoding nucleic acid 
sequence of interest. "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule against 
which the -PRO-DNA" nucleic acid molecule of interest is being compared, and "N", "L" and " V each represent 
differem hypothetical nucleotides. 

Unless specificaUy stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
asdescribedintheimmediatelyprecedingparagraphusingtfaeALIGN-2con^uterprogram. However, %nucleic 
acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 computer 
program (Altschul et al.. Methods in Enzymolopy 266:460-480 (1996)). Most of the WU-BLAST.2 search 
parameters are set to the default values. Those not set to default values, i.e.. die adjustable parameters, are set 
with the foUowing values: overlap span - 1, overlap fraction = 0.125. word threshold (T) = 11. and scoring 
matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identity value is determined 
by dividing (a) the number of matching identical nucleotides between the nucleic acid sequence of the PRO 
polypeptide-encoding nucleic acid molecule of interest having a sequence derived from the native sequence PRO 
polypeptide-encoding nucleic acid and the comparison nucleic acid molecule of interest (i.e. . the sequence against 
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Which ae PRO polypeptide-encoding nucleic acid molecule of interest U being compared v*ich may be a variant 
PRO polynucleotide) as detennined by WU-B1AST.2 by (b) the total number of nucleotides of the PRO 
polypeptide-encoding nucleic acid molecule of interest. For example, in the statement "an isolated nucleic acid 
molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic acid sequence identity 
to the nucleic acid sequence B". the nucleic acid sequence A is the comparison micleic acid molecule of interest 
5 and the nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide-encoding nucleic acid 
molecule of interest. 

Percent nucleic acid sequence identity may also be determined usmg the sequence comparison program 
NCBI-BLAS-K (Altschul et al.. M..H..ic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded f^om http://www.ncbi.nhn.nih.gov or otherwise obtained from the 

10 National institute of Health. Bethesda.MD. NCBI-BLAST2uses several searchparameters. wherem all of those 
search parameters are set to default values including, for example, unmask = yes. strand = all, expected 
occurrences = 10, minimum low complexity length = 15/5. multi-pass e-value = 0.01. constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In simations where NCBI-BLASK is employed for sequence comparisons, the % nucleic acid sequence 

15 identity of a given micleic acid sequence C to. with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as foUows: 
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100 times the fraction W/Z 



where W is the number of nucleotides scored as identical matches by the sequence aligmnent program NCBI- 
BLAST2 m that program's alignment of C and D. and where Z is the total number of nucleotides in D. .It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the lengdi of nucleic acid sequence 
' D, the % nucleic acid sequence identity of C to D wUl not equal the % nucleic acid sequence identity of D to C. 
25 i„otherembodiments,PROvariantpolynucleotidesaienucleicacidmoleculesthatencodeanacrivePRO 

polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash conditions, 
to nucleotide sequences encoding a fuU-lengm PRO polypeptide as disclosed herein. PRO variant polypeptides 
may be those that are encoded by a PRO variant polynucleotide. 

"Isolated, " when used to describe die various polypeptides disclosed herein, means polypeptide that has 
30 been identified and separated and/or recovered from a component of its namral environment. Contaminant 
• components of its namral enviromnent are materials fliat would typically interfere with diagnostic or therapeutic 
. . uses for the polypeptide, and may include enzymes, hormones, and odier proteinaceous or non-proteinaceous 
solutes, in preferred embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 
15 residues of N-tenninal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 
35 homogeneity by SDS-PAGE mider non-reducing or reducing conditions using Coomassie blue or, preferably, 
silver stain. Isolated polypeptide includes polypeptide in situ within recombinant ceUs, since at least one 
component of the PRO polypeptide natural enviromnent will not be present. Ordmarily, however, isolated 
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polypeptide will be prepared by at least one purification step. 

An "isolated" PRO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acid is a 
nucleic acid molecule that is identified and separated fiom at least one contanunant nucleic acid molecule wiOi 
«*ich it is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An isolated 
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is fomid in nature. 
Isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypeptide- 
encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-encoding nucleic 
acid molecule includes polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express Ibe 
polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that of 
natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably 
linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, 
for example, include a promoter, optionally an operator sequence, and a ribosome bmding site. Eukaiyotic ceUs 
are known to utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a fimctional relationship with another nucleic acid 
sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a polypeptide 
if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or enhancer is 
operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is 
operably Imked to a coding sequence if it is positioned so as to facilitate translation. GeneraUy, "operably linked" 
means that the DNA sequences being linted are contiguous, and, in the case of a secretory leader, contiguous and 
in reading phase. However, enhancers do not have to be contiguous. Linking is accomplished by ligation at 
convenient restriction sites. If such sites do not exist, the synthetic oUgonucleotide adaptors or linkers are used 
in accordance with conventional practice. 

The term "antibody" is used in the broadest sense and specifically covers, for exsmple, single anti-PRO 
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies), anti-PROantibodyc^^^ 
with polyepitopic specificity, single chain ami-PRO antibodies, and fragments of anti-PRO antibodies (see below). 
The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of substamiaUy 

homogeneous antibodies, i.e.. the individual antibodies comprising thepopulation are identical exceptfor possible 
nanffally-occurring mutations that may be present in minor amounts. 

"Sti-ingency " of hybridization reactions is readily detenninable by one of ordinary skUl in the art, and 
generally is an empirical calculation dependent upon probe length, washing temperature, and salt concentration. 
In general, longer probes require higher temperamres for proper amiealing, whUe shorter probes need lower 
temperamres. Hybridization generally depends on the abUity of denaftired DNA to reamieal v*en complementary 
strands are present in an environment below tiieir melting temperamre. The higher the degree of desired 
homology between the probe and hybridizable sequence, the higher fte relative temperature which can be used. 
As a result, it follows tiiat higher relative temperatures would tend to make the reaction conditions more stringent, 
while lower temperatures less so. For additional details and explanation of stringency of hybridization reactions] 
see Ausubel et al.. Current Protocols in Molecular Rinlnfxy Wiley Interscience Publishers. (1995). 
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"Stringent conditions" or "high stringency conditions\ as defined herein, may be identified by those that: 
(1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium chioride/0.0015 
M sodium citrate/0. 1 % sodium dodecyl sulfate at 50^C; (2) employ during hybridization a denaturing agent, such 
as formamide, for example. 50% (v/v) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% 
polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium 
citrate at 42*^C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaQ. 0.075 M sodium citrate), 50 mM sodium 
phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution, sonicated sahnon sperm DNA (50 
>g/ml), 0. 1 % SDS, and 10% dextran sulfate at 42''C, with washes at 42<'C in 0.2 x SSC (sodium chloride/sodium 
citrate) and 50% formamide at 55°C. followed by a high-stringency wash consisting of 0.1 x SSC containing 
EDTA at 55°C. 

"Moderately stringent conditions*' may be identified as described by Sambrooket al. , Molecular Cloning: 
A T..hor.torv Manual . New York: Cold Spring Harbor Press. 1989, and include the use of washing solution and 
hybridization conditions (e.g., temperature, ionic strengtii and %SDS) less stringent that those described above. 
An example of moderately stringent conditions is overnight incubation at 37^C in a solution comprising: 20% 
formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate). 50 mM sodium phosphate (pH 7.6), 5 x 
Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared sahnon sperm DNA. foUowed by 
washing the filters m 1 x SSC at about 37-50^C. The skiUed artisan will recognize how to adjust the temperamre, 
ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprisingta PRO 
polypeptide fiised to a "tag polypeptide". The tag polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypeptide 
to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does not substantially 
cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino acid residues and 
usually between about 8 and 50 annno acid residues (preferably, between about 10 and 20 amino acid residues). 

As used herein, the term " immunoadhesin** designates antibody-like molecules which combine the binding 
specificity of a heterologous protein (an* "adhesin") with the effector functions of immunoglobulin constant 
domains. Strucmrally. the inununoadhesins comprise a fusion of an amino acid sequence with the desired binding 
specificity which is other than the antigen recognition and binding site of an antibody (i.e.. is "heterologous"), 
and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin molecule typically is 
a contiguous amino acid sequence comprising at least the binding site of a receptor or a ligand. The 
immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any immunoglobulin, 
such as IgG-1, IgG-2. IgG-3, or IgG-4 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD or IgM. 

"Active" or "activity" for the purposes herein refers to form(s) of a PRO polypeptide which retain a 
biological and/or an immunological activity of native or naturally-occurring PRO. wherein "biological" activity 
refers to a biological function (either inhibitory or stimulatoiy) caused by a native or naturally-occurring PRO 
other than the ability to induce the production of an antibody against an antigenic epitope possessed by a native 
or naturally-occurring PRO and an "immunological" activity refers to the abUity to induce the production of an 
antibody against an antigenic epitope possessed by a native or naturally-occurring PRO. 
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-nie term "antagonist" is used in the broadest sense, and includes any molecule that partiaUy or fuUy 
blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed herein. In a similar 
manner, the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological 
activity of a native PRO polypeptide disclosed herein. Suitable agonist or antagonist molecules specifxcaUy 
include agonist or antagonist antibodies or antibody fragments, fragments or amino acid sequence variants of 
5 native PRO polypeptides, peptides, antisense oUgonucleotides. small organic molecules, etc. Methods for 
identifying agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 
candidate agonist or antagonist molecule and measuring a detectable change in one or more biological activities 
normally associated with the PRO polypeptide, 

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures, wherein the 
10 object is to prevent or slow down Gessen) the targeted pathologic condition or disorder. Those in need of 
treatment include those already with the disorder as weU as those prone to have the disorder or those in whom 
the disorder is to be prevented, 

"Chronic" administration refers to administration of the agent(s) in a continuous mode as opposed to an 
acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. "Intermittent" 
administration is treatment that is not consecutively done without interruption, but rather is cyclic in nature. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and farm animals, and zoo. sports, or pet animals, such as dogs. cats, cattle, horses, sheep, pigs, goats, 
rabbits, etc. Preferably, the mammal is human. 

Admmistration "in combination with" one or more further therapeutic agents includes simultaneous 
20 (concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutically acceptable carriers, excipients. or stabilizers which 
are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often the 
physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologicaUy acceptable 
carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants mcluding ascorbic acid; 
25 low molecular weight Gess than about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or 
unmunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, 
asparagine. argmine or lysine; monosaccharides, disaccharides, and other carbohydrates includmg glucose, 
mannose. or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming 
counterions such as sodium; and/or nonionic surfactants such as TWEEN™. polyethylene glycol (PEG), and 
30 PLURONICS™. 

"Antibody fragments " comprise a portion of an intact antibody, preferably the antigen binding or variable 
region of the intact antibody. Examples of antibody fragments include Fab. Fab', F(ab')2, and Fv fragments; 
diabodies; linear antibodies (Zapata et al.. Protein Eng, 8(10): 1057-1062 [1995]); single-chain antibody 
molecules; and multispecific antibodies formed from antibody fragments. 

Papaindigestionof antibodiesproducestwoidenticalantigen-bindmgfragments, called "Fab" fragments, 
each with a single antigen-binding site, and a residual "Fc" fragment, a designation reflbcting tiie ability to 
crystallize readily. Pepsm treatment yields an F{ab\ fragment that has two antigenK^mbining sites and is still 

28 



35 



BNSDOCtD.<WO 0l939e3A1 1 > 



' WO0'./93«83 PCT/US«,/.780« 

capable of cross-linking antigen. 

" Fv" is the minimum antibody fragment which contains a complete anUgen-recognition and -binding site. 
This region consists of a dimer of one heavy- and one light-chain variable domain in tight,- non-covalent 
association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the V„-V, dimer. Collectively, the six CDRs confer antigen-binding specificity to 
5 the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific for 
an antigen) has the abUity to recognize and bind antigen, although at a lower affinity than the entire bmding site. 

The Fab fragment also contains the constant domain of the light chain and fee first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few residues at the 
carboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge region. 
10 Fab'-SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domains bear a free 
thiol group. F(ab-), antibody fragments originally were produced as pairs of Fab' fragments which have hinge 
cysteines between them. Other chemical couplings of antibody fragments are also knovra. 

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
of two clearly distinct types, called kappa and lambda, based on the amino acid sequences of their constant 
15 domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immmioglobulins 
can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE. IgG, and 
IgM, and several of these may be fiirther divided into subclasses (isotypes), e.g., IgGl, IgG2, IgG3, IgG4, IgA. 
and IgA2. 

20 "Single.chain Fv" or "sFv" antibody fragments comprise the V„ and domains of antibody, wherein 

these domains are present in a single polypeptide Cham. Preferably, the Fv polypeptide fiirther comprises a 
polypeptide linker between the V„ and V, domains which enables the sFv to form the desired structure for antigen 
binding. For a review of sFv. see Pluckthun in Th.. Pharmacology of Monoclonal Antibodies , vol. 113, 
Rosenburg and Moore eds.. Springer-Verlag. New York, pp. 269-315 (1994). 
25 The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which fragments 

comprise a heavy-chain variable domain (V„) comiected to a light-chain variable domain (VJ in the same 
polypeptide chain (V„.VJ. By using a linker that is too short to allow pairing between the two domains on the 
same chain, the domains are forced to pair with the complementary domains of anoUter chain and create two 
antigen-binding sites. Diabodies are described more fully in. for example. EP 404.097; WO 93/11161; and 
30 Hollinger et al. , Prnc. Natl. Ac ad. Sci. USA. 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
componem of its namral enviromnent. Contaminant components of its naWral enviromnent are materials which 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) to 
35 greater than 95 % by weight of antibody as determined by the Ixwry metiiod. and most preferably more than 99% 
by weight. (2) to a degree sufficient to obtain at least 15 residues of N-teiminal or internal amino acid sequence 
by use of a spimnng cup sequenator. or (3) to homogeneity by SDS-PAGE mider reducing or nonreducing 
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conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within 
recombinant cells since at least one component of the antibody's natural environment wiU not be present. 
OrdinarUy. however, isolated antibody will be prepared by at least one purification step. 

An antibody that "specificaUy binds to" or is "specific for" a particular polypeptide or an epitope on a 
particular polypeptide is one that bmds to that particular polypeptide or epitope on a particular polypeptide without 
substantially binding to any other polypeptide or polypeptide epitope. 

The word "label" when used herein refers to a detectable compound or composition which is conjugated 
directiy or mdirecdy to the antibody so as to generate a -labeled" antibody. The label may be detectable by itself 
(e.g. radioisotope labels or fluorescent labels) or. in the case of an enzymatic label, may catalyze chemical 
alteration of a substrate compound or composition which is detectable. 

By "soUd phase** is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partiaUy or entirely of glass (e.g.. 
controlled pore glass), polysaccharides (e.g.. agarose), polyaciylamides. polystyrene, polyvinyl alcohol and 
silicones. In certam embodunents, depending on die context, the soUd phase can comprise die well of an assay 
plate; m others it is a purification column (e.g., an affinity chromatography column). This term also includes a 
15 discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4.275,149. 

A "liposome" is a smaU vesicle composed of various types of lipids, phosphoHpids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 
componems of the liposome are commonly arranged in a bilayer formation, sinular to the lipid arrangemem of 
biological membranes. 

^ molecule" is defined herein to have a molecular weight below about 500 Daltons. 

An "effective amount" of a polypeptide disclosed herein or an agonist or antagonist thereof is an amount 
sufficient to carry out a specifically stated puipose. An "effective amount" may be detenmned empirically and 
in a routine manner, in relation to the stated purpose. 
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/* 
* 

* C-C increased from 12 to 15 

* Z is average of EQ 

* B is average of ND 

* match with stop is _M; stop-stop = 0; J Qoker) match = 0 
*/ 

j^define M -8 /* value of a match with a stop */ 



int 

A 

/* A*/ 
/*B*/ 
/*C*I 
/*D*/ 

/*E*y 

/*F*/ 

/*G*/ 

/*H*/ 

/*!*/ 

/* J */ 

/*K*/ 

/*L*/ 

/*M*/ 

/*N*/ 

/*o*/ 

/*P*/ 
/*Q*/ 
y*R */ 
/*S */ 
/*T */ 
/*U */ 
/* V */ 
/* W*/ 

/*x*y 

/* Y*/ 
/*Z*/ 

}; 



"B C D E F G H I J K L M N O P Q R S T U V W X Y Z*/ 
{2 0-2 0, 0,-4, 1,-U-l, 0,-1,-2,-1, 0,_M, 1, 0,-2, 1, 1, 0. 0.-6, 0,-3. 0}, 
{ o' 3'-4 3 2 -5, 0, 1,-2, 0, 0.-3.-2. 2._M,-l, 1, 0, 0. 0, 0.-2,-5. 0,-3, 1}, 
(-2 A 15 -5,-5,-4,-3,-3.-2. 0,-5,-6,-5,^._M.-3,-5.-4. 0,-2, 0,-2.-8, 0, 0,-5}. 
{ o' 3'-5 *4 3.-6, 1, 1,-2. 0, 0.-4,-3, 2,_M,-1, 2.-1. 0, 0. 0,-2.-7, 0.-4. 2}, 
{ o' 2'-5' 3' 4,-5, 0, 1.-2. 0, 0,-3.-2, 1,_M.-1, 2,-1. 0. 0, 0.-2.-7. 0,-4. 3}, 
}_4'-5'-4',-6'-5, 9,-5,-2. 1, 0,-5, 2, 0,-4,_M,-5,-5.^,-3.-3. O.-l. 0, 0. 7,-5}, 
{ 1' o'-3 1 0 -5 5.-2,-3, 0,-2,-4.-3, 0,_M,-l,-l,-3, 1. 0, 0,-1.-7, 0.-5. 0}, 
M' 1-3 I 1 -2 -2, 6,-2, 0, 0,-2,-2, 2,_M. 0, 3, 2.-1,-1, 0.-2,-3, 0. 0, 2}, 
m'-2'-2 -2 -2. 1,-3,-2. 5, 0,-2, 2. 2,-2,_M.-2.-2.-2,-l. 0, 0, 4,-5. 0.-1.-2}, 
( o' o' 0 0 0, 0. 0, 0. 0, 0, 0, 0. 0. 0,_M, 0, 0, 0. 0, 0, 0. 0. 0, 0, 0, 0}. 
m' o'-5 0 0,-5,-2, 0,-2. 0, 5.-3. 0, 1,_M.-1. 1. 3, 0, 0. 0,-2,-3, 0.-4, 0}. 
>_2*-3'-6'-4'.-3. 2,-4,-2. 2, 0,-3, 6, 4,-3,_M,-3,-2,-3.-3,-l, 0, 2,-2. 0,-1,-2}, 
M*-2'-5'-3 -2, 0.-3.-2, 2. 0. 0. 4, 6.-2,_M.-2,-l, 0,-2.-1, 0. 2,-4, 0,-2.-1}. 

{0;2,A2'l.-4,0.2.-2,0, 1,-3,-2, 2,_M,-1.1, 0,1, 0,0,-2,-4,0.-2.1}. y., ^ lurt 

{ M M M _M M,_M,_M._M,_M. M,_M._M,_M,_M. 0._M._M._M.„M,_M,_M,_M,_M._M._M,_M}. 

d -r-3 -1 -1 -5,-1, 0,-2, 0,-l,-3,-2,-l,_M, 6, 0, 0, 1, 0. 0,-1.-6. 0.-5, 0}. 

{ o' l~5 2 2,-5.-1. 3.-2. 0. 1,-2.-1. 1,_M, 0. 4. 1,-1.-1. 0.-2.-5, 0,-4, 3}. 

{-2 o'-4 -1 -1,^,-3, 2,-2, 0, 3.-3. 0, 0._M, 0. 1, 6, 0,-1. 0,-2. 2, 0,-4. 0}. 

{ l' o' 0 0, 0.-3. 1.-1,-1. 0, 0.-3.-2, 1, M. 1,-1. 0. 2, 1, 0.-1.-2. 0,-3, 0}. 

{ 1* o'-2 0 0 -3, 0,-1, 0, 0. 0,-1,-1, 0._M, O.-l.-l, 1, 3. 0. 0,-5. 0.-3. 0}, 

{ o' o' o' 0 0 0 0 0 0 0, 0. 0, 0. 0._M, 0. 0. 0, 0. 0, 0. 0, 0. 0, 0, 0}, 

{ 0*-2*-2*-2'-2,-l*,-l,-2, 4. 0.-2, 2. 2.-2,_M.-l. -2.-2.-1, 0. 0, 4,-6, 0.-2,-2}, 

{-6'-5 -8 -7 -7 0 -7.-3.-5. 0.-3.-2.-4.-4,_M.-6.-5, 2.-2.-5. 0.-6,17, 0, 0.-6}. 

{ o' o' 0,' 0,' 0.' 0,' 0. 0. 0. 0, 0. 0, 0, 0,_M, 0, 0. 0. 0, 0. 0. 0, 0, 0. 0. 0}, 

{-3'-3' 0,-4,-4, 7,-5, 0,-1, 0,-4,- l,-2,-2,_M,-5.-4, -4,-3.-3, 0,-2. 0. 0,10,-4}. 

{0 1 -5 2 3-5 0, 2,-2. 0. 0,-2,-1. 1,_M. 0, 3. 0. 0, 0, 0.-2.-6, 0.-4. 4} 
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/* 
*/ 

^include <stdio.h> 
^include <ctype.h> 

^define MAXJMP 

#defme MAXGAP 

^define JMPS 

^deHne MX 

#de5ne DMAT 

/^define DMIS 

#denne DINSO 

Mertn& DINSl 

MeSine PINSO 

#defuie PINSl 

struct jrap { 

short 



unsigned short 



16 /* max jumps in a diag */ 

24 /* don't contiiiue to penalize gaps larger fiian this */ 

1024 /* max jmps in an path */ 

4 /* save if there's at least MX-1 bases since last jmp */ 

3 /* value of matching bases •/ 

0 /* penalty for mismatched bases */ 
8 /* penalty for a gap */ 

1 /* penalty per base */ 
8 /* penalty for a gap •/ 

4 /* penalty per residue */ 



n[MAXJMPJ; /* size of jmp (neg for dely) */ 
xfMAXIMpj; /* base no. of jmp in seq x */ 
/* limits seq to 2* 16 -1 */ 



struct diag { 
int 



}; 



long 
short 
struct jmp 



score; /* score at last jn^ */ 

offset; /* offset of prev block */ 

ijmp; /* current jmp index */ 

jp; /* list of jmps */ 



struct path { 
int 



}: 

char 

char 

char 

char 

int 

int 

int 

int 

int 

int 

int 

int 

int 

long 

struct 

struct 

char 
char 



short 
int 



spc; /* number of leading spaces */ 

n[JMPS];/* size of jmp (gap) */ 

xfJMPS]; /* loc of jmp (last elem before gap) •/ 



diag 
path 



♦ofile; 

*namex[2]; 

*prog; 

*seqx[2}; 

dmax; 

dmaxO; 

dna; 

endgaps; 
gapx, gapy; 
lenO, lenl; 
ngapx. ngapy; 
smax; 
*xbm; 
offset; 
*dx; 

pp[23; 



/* output file name ♦/ 

/* seq names; getseqsQ */ 

/* prog name for err msgs */ 

/* seqs: getseqsQ */ 

/* best diag: nwQ */ 

/* final diag */ 

/* set if dna: mainO */ 

/* set if penalizing end gaps */ 

/* total gaps in seqs */ 

/* seq lens */ 

/* total size of gaps */ 

/* max score: nwQ */ 

/* bitmap for matching */ 

/* current offset in jmp file */ 

/* holds diagonals */ 

/* holds path for seqs */ 



*callocO, *niallocO. *indexO, *strcpyO; 
*getseqO, *g_callocO; 
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Table 1 (conV) 

I* Needleman-Wunsch alignment program 
* 

* usage: progs filel file2 

* where filel and fileZ are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with ' > ' or ' < ' are ignored 

* Max fde length is 65535 Oimited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align.out" 



* The program may create a tmp file in /tmp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
•/ 

ij^include "nw.h" 
15 ^include "day.h" 



static dbval[26] = { 

1,14,2,13,0,0,4,11,0,0,12.0,345.0,0,0.5.6,8,8,7,9,0,10,0 

}; 



static _pbval[26] = { 

1. 2|(1< <CD'-'A'))!(1< <('N'-'A')), 4. 8. 16. 32, 64, 
128, 256, OxFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14, 
1<<15, 1<<16. 1<<17, 1<<18, 1<<19, 1<<20, 1<<21. 1<<22. 
25 1 < <23, 1 < <24, 1< <25I(1< <('E'-'A'))|(1 < <('Q*-'A')) 

}: 

main(ac, av) 

int ac; 
30 char *avD; 

{ 

prog = av[0]; 
if(ac!=3){ 

fprintf(stderr. "usage: %s filel file2\n", prog); 
35 ^rintf(stderr, "where fdel and fde2 are two dna or two protem sequences. Vn"); 

fprintf(stderr, "The sequences can be in upper- or lower-caseVn"); 
fprintf(stderr,"Any lines beginning widi ';' or ' < ' are ignored\n"); 
fprintfCstderr." Output is in die file \ "align. out\"\n"); 
exit(l): 

40 } 

namex[0] = av[l]; 
namex[l] = av[2]; 
seqx[0] - getseq(namex[03. &len0); 
seqxfl] = getseq(namex[l], &lenl); 
45 xbm = (dna)? _dbval : _pbval; 

endgaps 0; /* 1 ^ penalize endgaps */ 

ofile = "align.out"; /* output file */ 

50 nwQ; /* fill in the matrix, get the possible jmps */ 

readjmpsO; /* get the actual jmps */ 

printO; /* pi'uit stats, alignment */ 



main 



55 } 



cleanupCO); /* unlink any tmp files */ 
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char' 


*px. *py; 


int 


♦ndely, •dely; 


int 


ndelx, debt; 


int 


*tnip; 


int 


mis; 


int 


insO, insl; 


register 


id; 


register 


ij; 


register 


*colO, *coll; 


register 


XX, yy; 



• wo 01/93983 .PCT/ljS01/1780() 

Table 1 fcont^^ 

/* do the alignment, return best score: mainQ 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
*/ 

nwQ 
{ 

/♦ seqs and ptrs */ 
/* keep track of dely */ 
/* keep track of debt */ 
/* for swapping rowO, rowl */ 
^ ^ mis; /* score for each type */ 

'^'^ ™* ■ /* insertion penalties */ 

/* diagonal index */ 
/* jmp index */ 
/* score for curr, last row */ 
register xx, yy; /* index into seqs */ 

dx = (struct diag *)g_caUoc("to get diags", lenO+lenl + l, sizeof(struct diag)); 

ndely = (int *)g_caIIocC'to get ndely", lenl + 1, sizeof(int)): 

- ^ dely = (int *)g_caUoc("to get dely % lenl + 1 , sizeoffint)); 
^ colO = (int *)g_calIoc( " to get colO" , lenl + 1 . sizeof(int)): 

coll = (int •)g_calloc("to get coir, lenl + 1, sizeof(int)): 
insO = (dna)? DINSO : PINSO; 
insl = (dna)? DINSl : PINSl; 

30 smax = -10000; 

if (endgaps) { 

for (colO[0] = delytO] = -insO, yy = 1; yy < = lenl; yy+ +) { 
coIOtyy] = dely[yy] = colO[yy-l] - insl; 
22 ^ ndely[yy] = yy; 

^ colO[0] = 0; /* Waterman Bull Math Biol 84 */ 

else 

for(yy = 1; yy <=lenl;yy++) 
delylyy] — -insO; 

/* fill in match matrix 
*/ 

- - (px = seqx[0}, xx = 1; xx < = lenO; px+ +, xx+ +) { 
^•^ I* initialize first entry in col 

*/ 

if (endgaps) { 

if(xx==l) 

^« coll[0] = debt = -(insO + insl); 

DU else 

coll[0] = delx = colO[0] - insl; 
ndelx = xx; 

} 

dse{ 

coll[0] = 0; 
delx -insO; 
ndelx = 0; 

} 

60 
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Table 1 (c nt') 

for (py = seqxtU, yy - 1; yy < = lenl; py++. yy++) { 
mis = colO[yy-l]; 
if (dna) 

5 mis += (xbm[*px-'A']&xbm[*py-'A'])? DMAT : DMIS; 

else 

mis += _day[*px-'A']t*py-'A']; 

/* update penalty for del in x seq; 
\Q * favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/ 

if (endgaps 1 1 ndely[yy] < MAXGAP) { 

if (colO[yy] - insO > = dely[yy]) { 
X5 delyCyy] = colO[yy] - (insO+insl); 

ndelytyyl = 1; 

}dse{ 

delytyy] -= insl; 
ndely[yy] + + ; 

20 } 

}else{ 

if (colO[yyl - (insO+insI) > = dely[yyl) { 
dely[yy] = colO[yy] - (insO+insI); 
ndelyfyy] = 1; 

25 }else 

ndely[yy] ++; 

} 

/* update penalty for del in y seq; 
30 * favor new del over ongong del 

*/ 

if (endgaps | ] ndelx < MAXGAP) { 

if (colltyy-l] - insO > = delx) { 

delx = coU[yy-l] - (insO+insI); 
35 ndelx = 1; 

} else { 

delx -= insl; 
ndelx++; 

} 

40 } else { 

if (coIl[yy-l] - (insO+insl) > = delx) { 
delx = coll[yy-l] - (insO+insl); 
ndelx = 1; 

} else 

45 ndelx+ + ; 

} 

/* pick the maximimi score; we're favoring 
* mis over any del and delx over dely 
50 */ 
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Table 1 (contM 

...nw 

id = XX- yy + lenl - 1; 
if (mis > = delx && mis > = delyfyy]) 
coII[yyl = mis; 

5 else if (delx > = dely[yy]) { 

coll[yy] = delx; 
ij = dx[id].ijmp; 

if (dx[id].jp.n[0] && (!dna 1 1 (ndelx > = MAXJMP 
in && XX > dx[idJ.jp.x[ij]+MX) 1 1 mis > dx[id]. score +DINSO)) 4 

dx[id).ijmp+ + ; 
if (+ +ij >= MAXJMP) { 
writejmps(id); 
ij = dx[id].ijmp = 0; 

^ t- dx[id] .offset = ofEset; 

ofEset += sizeof(struct jmp) + sizeofCol^et); 

} 

dx[id].jp.ii[ij] = ndelx; 
dxtidJJp.xTij] = xx; 
dx[id].score = delx; 

} 

d£e { 

coIl[yy] = deiy[yy]; 
ij = dx[id].ijii:^>; 

^-^ if (dx[id].jp.n[0] && (!dna 1 1 (ndely[yy] > = MAXJMP 

&& XX > dx[id].jp.x[ij]+MX) 1 1 mis > dx[id].score+DINSO)) { 
dx[id].ijmp+ + ; 
lf(++ij >= MAXJMP) { 
-art writejmps(id); 

ij = dx[id].ijmp = 0; 
dx[id].offset = offset; 

offset += si2eof(struct jmp) + sizeof(offset); 

dx[id].jp.ii[ij] = -ndelyCyy]; 
dx[id].jp.x[ij3 = xx; 
^ dx[id]. score = dely[yy]; 

if (XX == lenO && yy < lenl) { 
/* last col 
♦/ 

if (endgaps) 

coIl[yy] -= insO+insl*Oenl-yy); 
if(coll[yy] > smax){ 

smax = coUIyy]; 

dmax = id; 

} 

^ } 

50 if (endgaps && xx < lenO) 

coll[yy-l] -= insO+iiisl*OenO-xx); 
if (coll[yy-I] > smax){ 

smax = coU[yy-l]; 
dmax = id; 

55 } 

^ tmp - coIO; coIO = coll; coll = tmp; 

(void) free((char *)ndely); 
(void) free((char *)dely) 
"0 (void) free((char *)colO) 

(void) free((char *)coll) 
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Table 1 (c nV) 
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/* 



* printO - only routine visible outside this module 

5 * static: 

* getmatO - trace back best path, count matches: printO 

* pr alignO ~ print alignment of described in array pQ: printQ 

* dumpblockO - dump a block of lines with numbers, stars: pr_aUgnO 

* numsO — put out a number line: dumpblockQ 

10 * putlineO ~ put out a line (name, [num], seq, [nura]); dumpblockO 

* starsO - -put a line of stars: dumpblockO 

* stripnameO — strip any path and prefix from a seqname 
*/ 

15 ^include "nw.h" 

^define SPC 3 

^define P LINE 256 /* maximum output line */ 



#define P_SPC 3 /* space between name or num and seq */ 
extern _day[26][261; 

int olen; /* set output line length */ 

FE.E *fx; /* output file */ 



25 printO 
{ 



print 

int Ix, ly, firstgap, lastgap; /* overlap */ 



if ((fit = fopen(ofile, "w")) == 0) { 
30 ^rintf(stderr/%s: can't write %s\n". prog, ofile); 

cleanup(l); 

^rintf(fjc, "< first sequence: %s (length = %d)\n", namextOl, lenO); 
fyrintf(fic, "< second sequence: %s (length = %d)\n", namex[l], lenl); 
35 olen = 60; 

Ix = lenO; 
ly = lenl; 

firstgap - lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap m x */ 
40 pp[0]-spc = firstgap = lenl - dmax - 1; 

ly -= pptOJ.spc; 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp[l]*spc = firstgap = dmax - (lenl - 1); 
45 Ix -= pp[l].spc; 

if (dmaxO < lenO - 1) { /* trailing gap in x */ 
lastgap = lenO - dmaxO -1 ; 
Ix lastgap; 

50 } 

dse if (dmaxO > lenO - 1) { /* trailing gap in y */ 
lastgap = dmaxO - (lenO - 1); 
ly -= lastgap; 

} 

55 getmat(lx, ly, firstgap, lastgap); 

pr_align0; 



60 
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/* 

* trace back the best path, count matches 
•/ 

static 



Table 1 <conV\ 



5 getmatOx. ly, firstgap. lastgap) getmat 
fat Ix. ly; /* -core" (minus endgaps) */ 

^ int firstgap, lastgap: /* leading trailing overlap */ 

int nm, iO. il, sizO. sizl; 

10 char outx[32]; 

double pet; 

register nO.nl; 

register char *pO, *pl; 

15 /* get total matches, score 

*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0] + pp[l].spc; 
pi = seqx[lj + pp[0],spc; 
20 nO = pp[l].spc + 1; 

nl = pp[0}.spc +1; 

nm = 0; 

while ( *pO && *pl ) { 
25 if (sizO) { 

pl + +; 
aH-+; 
sizO-; 

30 rfse if (sizl) { 



35 else{ 



pO+ + ; 
nO+ + ; 
sizl-; 



if (xbm[*pO-'A']&xbm[*pl-'A']) 

nm + + ; 
if(nO + + ==pptOJ.x[iO]) 

SizO =pp[Oj.ni:iO++J; 
if (nl + + = = pp[ll.x[il]) 

sizl = pp[l].n{il + +]; 

pO++; 
pl ++; 

> ' 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 
^„ * else, knock off overhangs and take shorter core 

50 */ 

if (endgaps) 

Ix *= (lenO < lenl)? lenO : lenl; 

else 

Ix = (Ix < ly)? Ix : ly; 
55 pet = 100.*(double)mn/(double)lx; 

fprintf(fic, "\n"): 

fi)rintf(f)c, " < %d match %s in an overlap of %d: %.2f percent simUarityVn" 
nm, (nm == 1)? : "es", Ix. pet); 

60 
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Tahlel (conn 

fyrintfiCfit. " <gaps in first sequence: %d", gapx); 

if (gapx) { 

(void) sprintfCoutx. *" (%d %s%s)\ 

ngapx, (dna)? "base": "residue", (ngapx 1)? '"':"«"); 
fprintfCfx, " % s" . outx); 

fyrintf(fe. ", gaps in second sequence: %d", gapy); 

if (gapy) { 

(void) sprintf(outx, " (%d %s%s)\ 

ngapy, (dna)? "base": "residue", (ngapy == 1)? "":"s"); 
Q)rintf(£!c."%s". outx); 



..getmat 



} 

if (dna) 



else 



fprintf(fK. 

"\n< score: %d (match = %d, mismatch = %d, gap penalty 
smax. DMAT, DMIS, DINSO, DINSl); 



%d + %d per base)\n'* 



fprintf(fcc, „ -J M « 

"\n< score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per resjdue)\n , 

smax, PINSO, PINSl); 
if (endgaps) 

^rintfC5c, ^ ^ ^ ^ ^ „ 

" < endgaps penalized, left endgap: %d %s%s. right endgap: %d %s%s\n , 



else 



firstgap, (dna)? "base" : "residue", (firstgap 1)? : "s", 
lastgap, (dna)? "base" : "residue", (lastgap ==!)?"": "s"); 

fprintf(fe, " < endgaps not penalized\n"); 



static 
static 
static 
static 
static 
static 
static char 
static char 
static char 
static char 

/* 



nm; 
Imax; 

ijt2]; 

nc[23; 

ni[2]; 

si2[2]; 

*psI2]; 

*po[2]; 

out[2][P_LINE]; 
star[P_LIlSnE]; 



/* matches in core - for checking */ 

/* lengths of stripped file names */ 

/* jmp index for a path */ 

/* number at start of current line */ 

/* current elem number — for gapping */ 

/* ptr to current element */ 
/* ptr to next output char slot */ 
/* output line */ 
/* set by starsO */ 



print alignment of described in struct path ppQ 
*/ 

static 
pr_alignO 



pr_align 



{ 



int 
int 

register 
for(i 



nn; 

more; 

i; 



/* char count */ 



0, hnax = 0; i < 2; i+ +) { 
nn = stripname(namex[i]); 
if (nn > Imax) 

Imax = nn; 



nc[i] = 1; 
niW = 1; 
siz[i] = ij[i] - 0; 
ps[i] = seqx[i]; 
po[i] = out[il; 
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Table 1 (canVt 

for (nn = nm = 0, more - 1; more; ) { .,,pr align 

for (i = more = 0; i < 2; i+ +) { ** ~ 

/* 

* do we have more of this sequence? 
*/ 

if(!*ps[n) 

continue; 

more++; 

if (pp[i].spc) { /* leading space */ 

*poW + + = ' 
pp[i].spc--; 

} 

eke if (sizfi]) { /* in a gap */ 
*po[i]++ = *-*; 
sizfi]-; 

90 ^ 

else { /* we're putting a seq element 

*/ 

*po[il = *ps[i]; 
if (islower(*ps[i])) 

*ps[i] = toupper(*ps[i]); 

po[i]+ + ; 
ps[i] + + ; 

/* 

«^ * are we at next gap for this seq? 

3U */ 

if(m[i] «-pp[i].xtij[i]]){ 
/* 

* we need to merge all gaps 

* at this location 

siz[i] = ppti].n[ij[i]++]; 
while (ni[i] pp[i].x[ij[i]]) 

siz[i] +-pp[i].n[ij[i]++J; 

40 m[i]+ + ; 

} 

} 

if (+ +nn = = olen 1 1 'more && nn) { 
dun^blockO; 

45 for (i = 0; i < 2; i++) 



50 } 



} 



po[i] = out[i]; 
nn = 0; 



/* 

* dump a block of lines, including numbers, stars: pr_alignO 
55 staUc 

dumpbiocko dumpblock 

register i; 

60 for(i = 0; i < 2; i + +) 

*poti]~ = '\0': 

40 
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Table 1 (c nt') 



(void)putc('\n*, fx); 
for(i = 0; i < 2; i++){ 

if (*out[i] &&<*out[i] " ! I *(P0D]) !='')){ 
if(i ==0) 

nums(i); 
if (i = = 0 && *out[l]) 
starsO; 

putline(i); 

if (i = = 0&&*out[l]) 
^rintf(6c, star); 

if(i==l) 

nums(i); 



...dumpblock 



} 



> 
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25 



30 



35 



40 



45 



50 



/* 

* put out a number line: dumpblock() 
*/ 

static 

nums(ix) 

int ix; 

{ 



nums 



/* index in outQ holding seq line */ 



char 
register 
register char 



nline[P_LINE]; 
*pn, *px, *py; 



for (pn = nline, i = 0; i < lmax+P_SPC; i+ + . pn++) 
*pn = ' '; 

for (i = nc[ix], py = out[ix]; *py; py+ + , pn++) { 
if(*py==" II *py -='-') 
*pn = ' 



else { 



if (i%10 == 0 II (i 1 &&nc[ix] != 1)) { 
j = (i < 0)? -i : i; 
for (px = pn; j; j /= 10. px-) 
*px = j%10 + '0'; 

if (i < 0) 

*px = •-'; 



} 



} 



} 

else 

i+ + ; 



*pn = "; 



*pn = '\0'; 
nc[ix] = i; 

for (pn = nline; *pn; pn++) 
(void) putc(*pii, fx); 
(void) putc('\n'. fic); 



55 
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/* 

* put out a line (name, [num], seq, [num]): dumpblockO 
*/ 

static 



putline(ix) 



putline 



int 



ix; 



{ 
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Table 1 (conV) 



int i; 
register char *px; 

for(px = namexCix], i = 0; *px && *px != px+ + , i++) 

(void) putc(*px, 6c); 
for(;i < Imax+P SPC; i + +) 

(void)putc(' fx); 



/* these count from 1 ; 

* nin is current element (from 1) 

* ncQ is number at start of current line 
*/ 

i5 for (px = out[ix]; *px; px+ +) 

(void) putc(*px&0x7F, fx); 
(void)putc('\n\ fx); 



* put a line of stars (seqs always in out[0], out[l]): dumpblockQ 



static 
25 starsO 
{ 

int i; 

register char *pO, *pl. cx, *px; 

30 if (!*out[0] 1 1 (*out[0] ==•'&& *(po[0]) = = • •) 1 1 

!*out[l] 1 I (*out[l] == " && *(po[l]) = -•')) 
return; 
px = star; 

for (i = lmax+P_SPC; i; i-) 
35 . *px++ = • •; 

for (pO = out[0], pi = out[U: *pO && *pl; pO++, pl ++) { 
if (isalpha(*p0) && isalpha(*pl)) { 

40 if (xbm[*pO-*A']<Sb:bm[*pl-'A']) { 

cx = •*'; 
nm+ + ; 

} 

elseif (Idna&&_day[*pO-'A'][*pl-'A'] > 0) 
cx = 

else 

cx - • •; 

} 

else 



.putline 



stars 



50 



55 } 



60 



cx = 
*px++ = cx; 

} 

*px++ = 'W; 
*px = '\0'; 
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Table 1 (c nt^ 

/* 

* strip path or prefix from pn, return len: pr alignQ 
*/ 

static 

5 stripname(pn) StripnamC 
char *pn; /* file name (may be path) */ 

{ 

register char *px, *Tpy; 

10 py = 0; 

for (px = pn; *px; px+ +) 
if(*px== 70 

py = px + 1; 

if(py) 

15 (void) strcpy(pn, py); 

retum(strlen(pn)); 

} 

20 
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Table 1 fcontM 



* cleamipO — cleanup any tmp file 

* getseqO — read in seq, set dna, len. maxlen 

* g_callocO - callocQ with error checkin 

* readjnq)sO - get the good jmps, from tmp file if necessary 

* writejmpsO — write a filled array of jiiq)s to a tmp file: nwQ 
*/ 

ffisudude "nw.h' 
delude <sys/file.h> 



char *jname = "/tmp/homgXXXXXX"; 

FILE *5; 

int cleanupO; 

long IseekO: 



/* tmp file for jmps */ 
/* cleanup tmp file */ 



20 
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* remove any tmp file if we blow 



cleanup(i) 
{ 



int 

if (6) 
exit(i); 



(void) imlink(jnarae); 



cleanup 



30 
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40 



45 
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/* 

* read, return ptr to seq, set dna, len. maxlen 

* skip lines starting with ' ; ' , ' < ' , or ' > ' 

* seq in upper or lower case 
*/ 

char * 
getseqCfile, len) 

char *file; /* file name */ 
int *Ien; /* seq len */ 



{ 



char 

roister char 

int 

FILE 



Iine[1024], *pseq; 
*px, *py; 
natgc. tlen; 



getseq 



if ((^ = fopen(file,''r")) == 0) { 

Q)rimf(stderr,*'%s: can't read %s\n", prog, file); 
exitd); 

} 

tlen = natgc = 0; 

while (fgetsdine, 1024, fp)) { 

if (*line = = 1 1 *line ' < ' j | *line = = * > ') 

continue; 
for (px = line; *px != '\n'; px+ +) 

if (isupper(*px) 1 1 islower(*px)) 
tlen++: 

} 

if ((pseq = malloc((imsigned)(Uen+6))) = = 0) { 

ft)rintf(stderr,"%s: mallocO foiled to get %d bytes for %s\n", prog, tlen+6, file); 
exit(l); 

} 

pseq[0] = pseqEl] = pseq[2] = pseq[3] = '\0'; 
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Table 1 (conV) 



...getseq 



py = pseq + 4; 
*len = tlen; 
rewind(fp); 

5 

whUe (fgets(lme. 1024. fp)) { 

if(*lme== •;' || *line || *liiie == '>') 
continue; 

for (px = line; *px != '\n'; px++) { , . 

10 if (isupper(*px)) 

*py+ + — *px; 
else if (islower(*px)) 

*py++ = toupper(*px); 
if (indexC'ATGCU",*(py-l))) 
15 natgc++; 
} 

} 

*py++ = 'XO'; 
*py = '\0'; 
20 (void) fclose(Q>); 

dna = natgc > (tlen/3); 
return(pseq+4); 

} 

25 char * 

g_cal]oc(nisg, nx, sz) g-Ca C 

cliar *msg; /* program, calling routine */ 

int nx, sz; /* number and size of elements */ 

30 ^ char *px, *caUocO; 

if ((px = calloc((unsigned)nx, (unsigned)sz)) = = 0) { 
if(*msg){ 

^rintf(stderr, "%s: g_callocO failed %s (n=%d. sz=%d)\n". prog, msg, nx, sz); 
35 exitd); 

} 

} 

return(px); 



40 



} 



* get final jmps from dxQ or tmp file, set ppO, reset dmax: mainQ 

rldjmpso rea<ymps 
45 { 

int fd = -l; 

int siz, iO. il; 

register i, j, xx; 

50 if(rj){ 

(void) fclose(6); 

if ((fd = open(jname, 0_RDOha.Y, 0)) < 0) { 

^rintf(stderr, "%s: can't openQ %s\n", prog, jname); 
cleanup(l); 

55 } 

for (i = iO = il = 0, draaxO = dmax, xx = lenO; ; i+ +) { 
whUe (1) { 

for (j = dx[dmax].ijmp; j > = 0 && dx[dmax3.jp.x[j] > xx; j-) 
60 ; 
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20 



25 



Table 1 fcont^ 

...readjmps 

if 0 < 0 && dx[dinax].offeet && 5) { 

(void) lseek(fd, dx[dinax].ofiset. 0); 
(void) read(fd, (char *>&dx[dmax3.jp, sizeof(struct jmp)); 
5 (void) read(fd, (char *)&dx[dmax].offeet, siz€sof(dx[dmaxJ- effect)); 

dx[dmax].ijmp = MAXJMP-1; 

} 

else 

^ break; 
10 } 

if(i > = JMPS){ 

fyriiitf(stderr, "%s: too many ga^s in alignmentVn", prog); 
cleamq)(l); 

15 if(j>==0){ 

siz = dx[dmax].jp.n[j]; 
XX = dx[dmax].jp.x(j]; 
dmax + — siz; 

if (siz < 0) { /* gap in second seq */ 

PP[l]-n[il] = -siz; 
XX + = siz; 

/* id = XX - yy + lenl - 1 
*/ 

pp[l].x[il] = XX- dmax + lenl - 1; 
gapy+ + ; 
ngapy -= siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP 1 | endgaps)? -siz : MAXGAP; 

30 > 

else if (siz > 0) { /* gap in first seq */ 
pp[0].n[iOJ = siz; 
pp[03.x[iO] = xx: 
«^ gapx+ + ; 

ngapx + = siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP 1 1 endgaps)? siz : MAXGAP; 
iO + + ; 

40 } ^ 

else 

break; 

} 

45 /* reverse the order of jmps 

•/ 

for 0=0, iO-; j < iO; j+ +. iO-) { 

i = PPCOJ.nD]; pp[0].nO] = pp[0].n[iOJ; pp[OJ.n[iO] = i; 
y PPtO]xIj]; pp[03.x|j] = pp[03.x[iO); pp[0].x[iO] = i; 

for (j = 0. il-;j < il;j + + , il-) { 

i = pp[l].n|j]: pp[l].nD] = pp[ll.n[il]; pp[l].n[il] = i; 
^ i = pp[l].x|j]; pp[l].x[j] = pp[l].x[il]; pp[l].x[il) = i; 

55 if(fd>=0) 

(void) close(fd); 

(void) unlinkOname); 

60 offset '= 0; 

> } 
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Tflhie 1 (conV) 

/* 

* write a filled jmp struct offset of the prev one (if any): nwQ 
*/ 

5 writejn^s(ix) 

int ix; 

char *mktempO; 
10 if(!fj){ 

if (mktempCjname) < 0) { 

Q>rmtf(stderr. "%s: can't mktempQ %s\n", prog, jname); 
cleanup(l); 

} 

15 if ((§ = fopenaname, "w")) = = 0) { 

f^rintf<stderr, "^s: can't write %s\n", prog, jname); 
exit(l); 

} 

(void) £write((char *)&dx[ix].jp. si2eof(struct jmp), 1. 5); 
(void) fwrite((char *)&dx[ix]. offset. sizeof(dx[ix]. offset), 1, Q); 
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writejmps 
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60 
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Table 2 

PRO XXXXXXXXXXXXXXX (Length = 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids) 

5 % amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

10 5 divided by 15 = 33.3% 



Table 3 

PRO XXXXXXXXXX (Length = 10 amino acids) 

15 Comparison Protein XXXXXYYYYYY2ZYZ (Length = 15 ammo acids) 

% amino acid sequence identity = 

(the number of identicaUy matchmg amino acid residues between the two polypeptide sequences as determined 
20 by ALIGN-2) divided by (the total number of amino acid residues of the 'PRO polypeptide) = 

5 divided by 10 = 50% 



(Length = 14 nucleotides) 
(Length =16 nucleotides) 

% nucleic acid sequence identity = 

30 

(the number of identicaUy matching nucleotides between the two nucleic acid sequences as determined by ALIGN- 
2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

6 divided by 14 = 42.9% 1 

35 



Table 4 

25 

PRO-DNA NNNNNNNNNNNNNN 
Comparison DNA NNNNNNLLLLLLLLLL 
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Table 5 

PRO-DNA NNNNNNNNNNNN (Length = 12 nucleotides) 

Comparison DNA NNNNLLLW (Length = 9 nucleotides) 

5 % nucleic acid sequence identity = 

(±e number of identically matching nucleotides between the two nucleic acid sequences as determined by ALIGN- 
2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) - 

10 4 divided by 12 = 33.3% 

II. Compositions and Methods of the Invention 

A. Full-Length PRO Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
15 referred to in the present application as PRO polypeptides. In particular, cDNAs encoding various PRO 
polypeptides have been identified and isolated, as disclosed in further detaU in the Examples below. It is noted 
that proteins produced in separate expression rounds may be given different PRO numbers but the UNQ number 
is unique for any given DNA and the encoded protein, and will not be changed. However, for sake of simplicity, 
in the present specification the protein encoded by the full length native nucleic acid molecules disclosed herein 
20 as well as all further native homologues and variants included in the foregoing defmition of PRO, wiU be referred 
to as "PRO/number" , regardless of their origin or mode of preparation. 

As disclosed in the Examples below, various cDNA clones have been deposited with the ATCC. The 
acmal nucleotide sequences of those clones can readily be determined by the skUled artisan by sequencing of the 
deposited clone using routine methods in the art. The predicted amino acid sequence can be determined from the 
25 nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids described herein, 
Applicants have identified what is believed to be the reading frame best identifiable with the sequence information 
available at the time. 

B. PRO Polypeptide Variants 

30 In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that 

PRO variants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide changes into 
the PRO DNA, and/or by synthesis of the desired PRO polypeptide. Those skiUed in the art wiU appreciate that 
amino acid changes may alter post-translational processes of the PRO. such as changing the number or position 
of glycosylation sites or altering the membrane anchoring characteristics. 

35 Variations in the native fuU-length sequence PRO or in various domains of the PRO described herein, 

can be made, for example, using any of the techniques and guidelines for conservative and non-conservative 
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mutations set forth, for instance, in U.S. Patent No. 5.364,934. Variations may b& a substitution, deletion or 
insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of the PRO 
as con^)ared with the native sequence PRO. Optionally the variation is by substitution of at least one amino acid 
with any other amino acid in one or more of the domains of the PRO. Guidance in determinmg which amino acid 
residue may be inserted, substimted or deleted without adversely affecting the desired activity may be found by 
5 comparing the sequence of the PRO with tiiat of homologous known protein molecules and m inimisin g the number 
of amino acid sequence changes made in regions of high homology. Amino acid substitutions can be the result 
of replacing one amino acid with another amino acid having similar structural and/or chemical properties, such 
as the replacement of a leucine with a serine, i.e. , conservative amino acid replacements. Insertions or deletions 
may optionally be in the range of about 1 to 5 amino acids. The variation allowed may be determined by 

1 0 systematically making insertions, deletions or substimtions of amino acids in the sequence and testmg the resulting 
variants for activity exhibited by the full-length or mature native sequence. 

PRO polypeptide jfragments are provided herein. Such fragments may be truncated at the N-tenninus 
or C-terminus, or may lack internal residues, for example, when con^)ared with a fiill length native protein. 
Certain fragments lack amino acid residues that are not essential for a desired biological activity of the PRO 

15 polypeptide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
fragments may be chemically synthesized. An alternative approach mvolves generating PRO fragments by 
enzymatic digestion, e.g., by treating the protein with an enzyme known to cleave proteins at sites defined by 
particular amino acid residues, or by digesting die DNA with suitable restriction enzymes and isolating the desired 

20 fragment. Yet another suitable technique involves isolating and amplifying a DNA fragment encoding a desired 
polypeptide fragment, by polymerase chain reaction (PGR). Oligonucleotides that define the desired termini of 
the DNA fragment are employed at the 5' and 3* primers in the PGR. Preferably. PRO polypeptide fragments 
share at least one biological and/or immunological activity with the native PRO polypeptide disclosed herein. 

In particular embodiments, conservative substitutions of interest are shown in Table 6 under the heading 

25 of preferred substimtions. If such substitutions restilt in a change in biological activity, then more substantial 
changes, denominated exemplary substitutions in Table 6, or as further described below in reference to amino acid 
classes, are introduced and the products screened. 
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Table 6 





Original 


iixempiary 


Prpfiprred 




Residue 




Substitutions 


5 


Ala (A) 


vai; leu, ue 


Vol 




Arg (R) 


lys; gin; asn 


lys 




Asn (N) 


gin; his; lys; arg 


glu 




Asp (D) 


glu 


giu 




Cys (C) 


ser 


OCX 


10 


Gin (Q) 


asn 


acrt 




Glu (E) 


asp 


d&p 




Gly(G) 


pro; ala 


ala. 




His (H) 


asn; gin, lys, arg 


arg 




ne(I) 


leu; val; met; ala; phe; 




15 




norleucine 


ICU 




Leu (L) 


nor leucine; ile; val; 








met; ala; phe 


ue 




LysCK) 


arg; ghi; asn 


arg 




Met (M) 


leu; phe; ile 


leu 


20 


Phe(F) 


leu; val; ile; ala; tyr 


leu 




Pro (P) 


ala 


ala 




Ser (S) 


thr 


thr 




Thr(T) 


ser 


ser 




Trp(W) 


tyr; phe 


tyr 


25 


Tyr (Y) 


trp; phe; thr; ser 


phe 




Val (V) 


ile; leu; met; phe; 








ala; norleucine 


leu 



30 Substantial modifications in function or hnmunological identity of the PRO polypeptide are accon^lished 

by selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in the area of the substimtion, for example, as a sheet or helical conformation, (b) the charge or 
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 
are divided into groups based on common side-chain properties: 

35 (1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 
40 (6) aromatic: trp, tyr, phe. 

Non-conservative substimtions will entail exchanging a member of one of diese classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or, more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
45 directed) mutagenesis, alanine scanning, and PGR mutagenesis. Site-directed mutagenesis [Carter et al., Nucl. 
Acids Res. . 13:4331 (1986); ZoUer et al. , Nucl. Acids Res. . 10:6487 (1987)], cassette mutagenesis [Wells et al., 
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Gene . 34:315 (1985)], restriction selection mutagenesis [Wells et al., PhUos. Trans R. .Soc. London SerA. 
317 :415 (1986)] or other known techniques can be performed on the cloned DNA to, produce, the PRO variant 
DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main- 
chain conformation of the variant [Cunningham and Wells, Science . 244 : 1081-1085 (1989)]. Alanine is also 
typically preferred because it is the most common amino acid. Further, it is frequently found in both buried and 
exposed positions [Creighton, The Proteins . (W.H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol. . 150 :1 
(1976)]. If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 

C. Modifications of PRO 

Covalent modifications of PRO are included within the scope of this invention. One type of covalent 
modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
agent that is capable of reacting with selected side chains or die N- or C- terminal residues of the PRO. 
Derivatization with bifunctional agents is useful, for instance, for crosslinldng PRO to a water-insoluble support 
matrix or surface for use in the method for purifying anti-PRO antibodies, and vice- versa. Commonly used 
crosslinldng agents include, e.g., l,l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccmimide 
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imtdoesters, including disuccinimidyl 
esters such as 3,3'-dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N-maleimido-l,8-octane 
and agents such as methyl-3-[(p-azidophenyl)dithio]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or threonyl residues, methylation of the a-amino groups of lysine, arginine, and histidine side 
chains [T.E. Creighton, Proteins: Strucmre and Molecular Properties. W.H. Freeman & Co., San Francisco, 
pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the PRO polypeptide included within the scope of this invention 
comprises altering the native glycosylation pattern of the polypeptide. "Altering the native glycosylation pattern" 
is intended for purposes herein to mean deleting one or more carbohydrate moieties found in native sequence PRO 
(either by removing the underlymg glycosylation site or by deleting die glycosylation by chemical and/or 
enzjmaatic means), and/or adding one or more glycosylation sites that are not present in the native sequence PRO. 
In addition, the phrase includes qualitative changes in the glycosylation of the native proteins, involving a change 
in the nature and proportions of the various carbohydrate moieties present. 

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substimtion by, one or more serine 
or threonine residues to the native sequence PRO (for O-linked glycosylation sites). The PRO amino acid 
sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA encoding 
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the PRO polypeptide at preselected bases such that codons are generated that will translate into the desired amino 
acids. 

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide is by chemical 
or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g., in WO 
87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem. . pp. 259-306 
(1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically or 
enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets for 
glycosylation. Chemical deglycosylation techniques are known in the art and described, for instance, by 
Hakimuddin, et al.. Arch. Biochem. Biophvs. . 259:52 (1987) and by Edge et ai.. Anal. Biochem.. 118:131 
(1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety of 
endo- and exo-glycosidases as described by Thotakura et al., Meth. Enzvmol. . 138*350 (1987). 

Another type of covalent modification of PRO comprises linking the PRO polypeptide to one of a variety 
of noi^roteinaceous polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or poly oxy alky lenes, in 
the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 or 4,179,337. 

The PRO of the present invention may also be modified in a way to form a chimeric molecule comprising 
PRO fused to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the PRO with a tag polypeptide 
which provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed 
at the amino- or carboxyl- terminus of the PRO. The presence of such epitope-tagged forms of the PRO can be 
detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables' the PRO to be 
readily purified by affinity purification using an anti-tag antibody or another type of affinity matrix that binds to 
the epitope tag. Various tag polypeptides and their respective antibodies are well known in the art. Examples 
include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al.. Mol. Cell. Biol. . 8:2159-2165 (1988)]; the c-myc tag and the 8F9. 3C7. 6E10, G4, 
B7 and 9E10 antibodies thereto [Evan et al., Molecular and Cellular Bioloev . 5:3610-3616 (1985)]; and the 
Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al.. Protein Engineering. 3(6): 547- 
553 (1990)] . Other tag polypeptides include the Flag-peptide [Hopp et al. , BioTechnology , 6: 1204-1210 (1988)]; 
the KT3 epitope peptide [Martin et al.. Science . 255:192-194 (1992)]; an a-tubulin epitope peptide [Sldnner et 
ah, J. Biol. Chem. . 266:15163-15166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz-Freyermuth et al., 
Proc. Natl. Acad. Sci. USA. 87:6393-6397 (1990)]. 

In an alternative embodiment, the chimeric molecule may comprise a fusion of the PRO with an 
immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also 
referred to as an "immimoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The Ig fusions 
preferably include the substimtion of a soluble (transmembrane domain deleted or inactivated) form of a PRO 
polypeptide in place of at least one variable region within an Ig molecule. In a particularly preferred embodiment, 
the immunoglobulin fusion includes the hinge, CH2 and CH3, or the hinge, CHI, CH2 and CH3 regions of an 
IgGl molecule. For the production of immunoglobulin fusions see also US Patent No. 5,428,130 issued June 27, 
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1995. 

D. Preparatioii of PRO 

The description below relates primarily to production of PRO by culturing cells transformed or 
transfected with a vector containing PRO nucleic acid. It is, of course, contemplated that alternative methods, 
5 which are well known in the art, may be enyjloyed to prepare PRO. For instance, the PRO sequence, or portions 
thereof, may be produced by direct peptide synthesis using solid-phase techniques [see, e.g. , Stewart et al, , Solid- 
Phase Peptide Svnthesis . W.H. Freeman Co., San Francisco, CA (1969); Merrifield, J. Am. Chem. Soc.. 
85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual techniques or by automation- 
Automated synthesis maybe accomplished, for instance, using an Applied Biosystems Peptide Synthesizer (Foster 
10 City, CA) using manufacturer's instructions. Various portions of the PRO may be chemically synthesized 
separately and combined using chemical or enzymatic methods to produce the full-length PRO. 

1. Isolation of DNA Encoding PRO 
DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess the 
15 PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be convenientiy obtained 
from a cDNA library prepared from human tissue, such as described in the Examples. The PRO-encoding gene 
may also be obtained from a genomic library or by known synthetic procedures (e.g., automated nucleic acid 
synthesis). 

Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least about 
20 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA or 
genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrook et al.. Molecular Cloning: A Laboratorv Manual (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gene encoding PRO is to use PCR methodology [Sambrook et al., 
supra : Dieffenbach et al., PCR Primer: A Laboratory Manual (Cold Spring Harbor Laboratory Press. 1995)]. 
25 The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 

selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimiz ed. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in die library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like ^P-labeled 
ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
30 stringency, are provided in Sambrook et al.. supra . 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across 
the full-length sequence can be determined using methods known in the art and as described herein. 
- 35 Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 

libraries using the deduced amino acid sequence disclosed herein for the first time, and. if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra , to detect precursors and 
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processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

2. Selection and Transformation of Host Cells 
Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
production and cultured in conventional nutrient media modified as appropriate for inducing promoters , selecting 
5 transformants. or amplifying the genes encoding the desired sequences. The culture conditions, such as media, 
temperature. pH and the like, can be selected by the skilled artisan without undue experimentation. In general, 
principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be found in 
Mammalian Cell Biotechnology: a Practical Aonroach. M. Butler, ed. (IRL Press, 1991) and Sambrooket al., 
supra . 

10 Methods of eukaryotic ceU transfection and prokaryotic cell transformation are known to the ordinarily 

skiUed artisan, for example, CaClj, CaPO^, liposome-mediated and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook et al., supra , or electroporation is generally used for 
prokaryotes. Infection with Agrobacteriwn tumefaciens is used for transformation of certain plant cells, as 

15 described by Shaw et al. . Gene. 23:315 (1983) and WO 89/05859 published 29 June 1989. For mammalian cells 
without such cell walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology, 52:456- 
457 (1978) can be employed. General aspects of mammalian cell host system transfections have been described 
m U.S. Patent No. 4,399.216. Transformations into yeast are typically carried out according to the method of 
Van Solingen et al., J. Bact. . 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci. (USA), 76:3829.(1979). 

20 However, other methods for introducing DNA into cells, such as by nuclear microinjection, electroporation. 
bacterial protoplast fusion with intact cells, or polycations, e.g. , polybrene. polyomithine, may also be used. For 
various techniques for transforming mammalian cells, see Keown et al., Methods in EnzymoloRV, 185:527-537 
(1990)andMansouretal.. Nature, 336:348-352(1988). • ' 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote. yeast, 

25 or higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative 
or Gram-positive organisms, for example, Enterobacteriaceae such as E. coli. Various E, coli strains are publicly 
avaUable, such as E. coli K12 strain MM294 (ATCC 31.446); E. coli X1776 (ATCC 31,537); E. coli strain 
W3110 (ATCC 27.325) and K5 772 (ATCC 53.635). Other suitable prokaryotic host cells include 
Enterobacteriaceae such as Eschenchia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella, Proteiis, Salmonella, 

30 e.g.. Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. 
sitbtilis and B. lichenifonnis (e.g.. B. licheniformis 41P disclosed in DD 266.710 pubUshed 12 April -1989), 
Pseudomonas such as P. aeruginosa, and Streptomyces, These examples are illustrative rather than limiting. 
Strain W31 10 is one particularly preferred host or parent host because it is a common host strain for recombinant 
DNA product fermentations. Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For 

35 example, strain W31 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous 
to the host, with examples of such hosts including E. coU W31 10 strain 1A2, which has the complete genotype 
tonA c^>//W3 110 strain 9E4, which has the complete genotype ionA ptr3\E. W3 110 strain 27C7 (ATCC 
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55,244). which has the complete genotype tonA ptrSphoA E15 (argF-lac)I69 degP oirqfTkanT; E. coii W3110 
strain 37D6. which has the complete genotype tonA ptrB phoA E15 (argF-lac)J69 degP ompT rbs7 ilvG kan'^i 
E. coll W3110 strain 40B4, which, is strain 37D6 with a non-kanamycin resistant degP deletion mutation; and an 
E. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946.783 issued 7 August 1990. 
Alternatively, in vitro methods of cloning, e.g.. PGR or other nucleic acid polymerase reactions, are suitable. 

In addition to prokaryotes. eukaryotic microbes such as filamentous fimgi or yeast are suitable cloning 
or expression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic 
host microorganism. Others include Schizosaccfuirotnyces pombe (Beach and Nurse, Nature . 290: 140 [1981]; 
EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al., 
Bio/Technology. 9:968-975 (1991)) such as. e.g., K. lactls (MW98-8C. CBS683. CBS4574; Louvencourt et al., 
J. Bacteriol.. 154(2): 737-742 [1983]), K. fragiUs (ATCC 12,424). K. bulgaricus (ATCC 16,045), K. wickeramii 
(ATCC 24.178). K, waltii (ATCC 56,500). K. drosopMlarum (ATCC 36.906; Van den Berg et al.. 
Bio/Technology . 8:135 (1990)), K. tliennotolerans^ and AT. matxianus; yarrowia (EP 402.226); Pichia pastoris 
(EP 183.070; Sreekrishna et al.. J. Basic Microbiol. . 28:265-278 [1988]); Candida; Trichoderma reesia (EP 
244,234); Neurospora crassa (Case et al.. Proc. Natl. Acad. Sci. USA. 76:5259-5263 [1979]); Schwanniomyces 
such as Schwanniomyces occidentalis (EP 394,538 published 31 October 1990); and filamentous fimgi such as. 
e.g.. Neurospora, Penicillium, Tolypocladium (WO 91/00357 published 10 January 1991), dnid. Aspergillus hosts 
such as A. nidulans (Ballance et al., Biochem. Biophvs. Res. Commun. . 112:284-289 [1983]; Tilbum et al., 
Gene. 26:205-221 [1983]; Yeltonetal., Proc. Natl. Acad. Sci. USA. 81: 1470-1474 [1984]) and^. mger (Kelly 
. and Hynes, EMBO J. . 4:475-479 [1985]). Methylotropic yeasts are suitable herein and include, but are not 
limited to, yeast capable of growth on methanol selected from the genera consisting of Hansenula, Candida, 
Kloeckera, Pichia. Saccharomyces, Torulopsis, and Rhodotorula. A list of specific species diat are exemplary 
of this class of yeasts may be found in C. Anthony, The Biochemistry of Methvlotrophs . 269 (1982). 

Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 
Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plant 
ceils. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. More 
specific examples include monkey kidney CVl line transformed by SV40 (COS-7, ATCC CRL 1651); human 
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al. , J. Gen Virol. . 
36:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and Chasm. Proc. Nafl. Acad. Sci. USA. 
77:4216 (1980)); mouse Sertoli cells (TM4, Mather, Biol. Renrod. . 23:243-251 (1980)); human lung ceUs (W138, 
ATCC CCL 75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 060562, ATCC 
CCL51). The selection of the appropriate host cell is deemed to be within the skill in the art. 

3. Selection and Use of a Reolicable Vector 
The nucleic acid (e.g. , cDNA or genomic DNA) encoding PRO may be inserted into a replicable vector 
for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety- of procedures. In general, DNA is inserted into an 
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appropriate restriction endonuclease site(s) using techniques known in the art. Vector components generally 
include, but are not limited to. one or more of a signal sequence, an origin of replication, one or more marker 
genes, an enhancer element, a promoter, and a transcription termination sequence. Construction of suitable 
vectors containing one or more of these components employs standard ligation techniques which are known to the 
skilled artisan. 

5 The PRO may be produced recombinantly not only directly, but also as a fusion polypeptide with a 

heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site 
at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a component of 
the vector, or it may be a part of the PRO-encoding DNA that is mserted into the vector. The signal sequence 
may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase. 

10 penicillinase. Ipp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence may be, e.g.. the 
yeast invertase leader, alpha factor leader (including Saccharotnyces and Kluyveromyces a-factor leaders, the latter 
described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C albicans glucoamylase leader (EP 
362.179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 1990. In 
mammalian cell expression, mammalian signal sequences may be used to direct secretion of the protein, such as 

15 signal sequences from secreted polypeptides of die same or related species, as well as viral secretory leaders. 

Both egression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 
m one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. 
The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2/a plasmid 
origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for 

20 cloning vectors in mammalian cells. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 
Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli, 

25 An example of suitable selectable markers for mammalian cells are those that enable the identification 

of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An appropriate 
host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, prepared and 
propagated as described by Urlaub et al. , Proc. Natl. Acad. Sci. USA . 77:4216 (1980). A suitable selection gene 
for use m yeast is the trpl gene present in the yeast plasmid YRp7 [Stinchcomb et al.. Nature. 282:39 (1979); 

30' Kingsman et ai.. Gene . 7:141 (1979); Tschenq)er et al.. Gene . 10:157 (1980)]. The trpl gene provides a 
selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, ATCC No. 
44076 or PEP4-1 [Jones, Genetics . 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-encoding nucleic 
acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells are well 

35 known. Promoters suitable for use with prokaryotic hosts include the P-lactamase and lactose promoter systems 
[Chang et al.. Nature , 275:615 (1978); Goeddel et al., Nature . 281:544 (1979)], alkaline phosphatase, a 
tryptophan (trp) promoter system [Goeddel. Nucleic Acids Res. . 8:4057 (1980); EP 36,776]. and hybrid 
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promoters such as the tac promoter [deBoer et al., Proc. Natl. Acad. Sci. USA . 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will contain a Shine-Dalgamo (S.D.) sequence operably linked to the DNA 
encoding PRO. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase [Hitzeman et al., J. Biol. Chem. . 255:2073 (1980)] or other glycolytic enzymes [Hess 
5 et al., J. Adv. Enzyme Reg. . 7:149 (1968); Holland, Biochemistry . 17:4900 (1978)], such as enolase. 
glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase. glucose-6- 
phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, phosphoglucose 
isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcrq)tion 
10 controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in EP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 
15 obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,211.504 published 5 July 
1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus. hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g., the 
actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are 
compatible with the host cell systems. 
20 Transcription of a DNA encoding the PRO by higher eukaryotes may be increased by inserting an 

enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 bp, 
that act on a promoter to increase its transcription. Many enhancer sequences are now known from mammal ian 
genes (globin. elastase, albumin, a-fetoprotein. and insulin). Typically, however, one will use an enhancer from 
a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the replication origin (bp 100- 
25 270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the replication 
origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 3' to the PRO 
coding sequence, but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fimgi, insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of transcription 
30 and for stabilizing the mRNA. Such sequences are commonly available from the 5' and. occasionally ,3', 
untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments 
transcribed as polyadenylated fragments in the untranslated portion of the mRNA encoding PRO. 

j : , Still other methods . vectors , and host cells suitable for adaptation to the synthesis of PRO in recombinant 
vertebrate cell culture are described in Gething et al.. Nature, 293:620-625 (1981); Mantei et al., Namre . 281:40- 
35 46 (1979); EP 117,060; and EP 117.058. 
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4. Detecting Gene Amplification/Expression 
Gene amplification and/or expression may be measured in a sample' directly, for example, by 
conventional Southern blotting. Northern blotting to quantitate the transcription of mRNA [Thomas, Proc. Natl. 
Acad. Sci. USA. 77:5201-5205 (1980)], dot blottmg (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed 
5 that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes 
or DNA-protein duplexes. The antibodies in mm may be labeled and the assay may be carried out where the 
duplex is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody boimd 
to the duplex can be detected. 

Gene expression, alternatively, may be measured by immimological methods, such as 
10 immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product. Antibodies useful for immimohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any manunal. Conveniently, the 
antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based on 
the DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a specific 
15 antibody epitope. 

5. Purification of Polypeptide 
Forms of PRO may be recovered from culmre medium or from host cell lysates. If membrane-bound, 
it can be released from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enz3miatic 
20 cleavage. Cells employed in expression of PRO can be disrupted by various physical or chemical means, such 
as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 

It may be desired to purify PRO from recombinant cell proteins or polypeptides. The following 
procedures are exemplary of suitable pm-ification procedures: by fractionation on an ion-exchange column; ethanol 
precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as DEAE; 
25 chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, Sephadex G-75 ; 
protein A Sepharose colmnns to remove contaminants such as IgG; and metal chelating colimms to bind epitope- 
tagged forms of the PRO. Various methods of protein purification may be employed and such methods are known 
in the art and described for example in Deutscher, Methods in Enzvmologv . 182 (1990); Scopes. Protein 
Purification: Principles and Practice. Springer- Verlag. New York (1982). The purification step(s) selected will 
30 depend, for example, on the nature of the production process used and the particular PRO produced. 

E. Uses for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
molecular biology , including uses as hybridization probes , in chromosome and gene mapping and in the generation 
35 of anti-sense RNA and DNA. PRO nucleic acid will also be useful for die preparation of PRO polypeptides by 
the recombinant techniques described herein. 

The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes for 
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a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those encoding 
naturally-occurring variants of PRO or PRO from other species) v/bich have a desired sequence identity to the 
native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 bases. 
The hybridization probes may be derived from at least partially novel regions of the full length native nucleotide 
sequence wherein those regions may be determined without undue experimentation or from genomic sequences 
5 including promoters, enhancer elements and introns of native sequence PRO. By way of example, a screening 
method will comprise isolating the coding region of the PRO gene using the known DNA sequence to synthesize 
a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, including 
radionucleotides such as ^P or ^*S, or enzymatic labels such as alkaline phosphatase coupled to the probe via 
avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of die PRO gene of the 
10 present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA to determine v^iiich 
members of such libraries the probe hybridizes to. Hybridization techniques are described in further detail in the 
Exan:q)les below. 

Any EST sequences disclosed in the present application may similarly be employed as probes, using the 
methods disclosed herein. 

15 Odier useful fragments of the PRO nucleic acids include antisense or sense oligonucleotides comprising 

a singe-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target PRO mRNA (sense) 
or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the present invention, 
comprise a fragment of the coding region of PRO DNA. Such a fragment generally comprises at least about 14 
nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 

20 oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, for example, Stein and 
Cohen (Cancer Res. 48:2659, 1988) and van der Krol et al. (BioTechniques 6:958, 1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
of duplexes that block transcription or translation of the target sequence by one of several means, including 
enhanced degradation of the duplexes, premature tennination of transcription or translation, or by other means. 

25 The antisense oligonucleotides thus may be used to block expression of PRO proteins. Antisense or sense 
oligonucleotides further comprise oligonucleotides having modified sugar-phosphodiester bacldxjnes (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable in vivo (i.e.. capable of 
resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide sequences. 

30 Other exan^les of sense or antisense oligonucleotides include those oligonucleotides which are covalently 

linked to organic moieties, such as those described in WO 90/10048, and other moieties that mcreases affinity 
of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still, intercalating 
agents, such as ellipticine, and alkylating agents or metal complexes may be attached to sense or antisense 
oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target nucleotide 
-^35 sequence. • ~ ^ 

. • , - Antisense or sense oligonucleotides may be introduced into a cell containing the target nucleic acid 
sequence by any gene transfer method, including, for example, CaPO^-mediated DNA transfection, 
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electroporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral veaor. A cell containing the target nucleic 
acid sequence is contacted with the recombinant retroviral vector, either in vivo or ex vivo. Suitable retroviral 
vectors include, but are not limited to. those derived from the murine retrovirus M-MuLV, N2 (a retrovirus 
derived from M-MuLV), or the double copy vectors designated DCT5A. DCT5B and DCT5C (see WO 
5 90/13641). 

Sense or antisense oligonucleotides also may be introduced into a cell containing the target nucleotide 
sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
ligand bmding molecules include, but are not limited to, cell surface receptors, growth factors, other cytokines, 
or other ligands Oiat bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 

1 0 not substantially interfere widi the ability of the ligand binding molecule to bind to its corresponding molecule or 
receptor, or block entry of the sense or antisense oligonucleotide or its conjugated version into the cell. 

Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the target 
nucleic acid sequence by formation of an oligonucleotide-Upid complex, as described in WO 90/ 10448. The sense 
or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by an endogenous lipase. 

15 Antisense or sense RNA or DNA molecules are generally at least about 5 bases in length, about 10 bases 

in length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in length, 
about 35 bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, about 55 
bases in length, about 60 bases in length, about 65 bases in length, about 70 bases m length, about 75 bases in 
length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases m length, 

20 about 100 bases in length, or more. 

The probes may also be employed in PCR techniques to generate a pool of sequences for identification 
of closely related PRO coding sequences. ^' ' 

Nucleotide sequences encoding a PRO can also be used to construct hybridization probes for mapping 
the gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. The 

25 nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 
using known techniques, such as in situ hybridization, linkage analysis against known chromosomal markers, and 
hybridization screening with libraries. 

When the coding sequences for PRO encode a protein which binds to another protem (example, where 
the PRO is a receptor), the PRO can be used in assays to identify the other protems or molecules involved in the 

30 binding mteraction. By such methods, inhibitors of the receptor/ligand binding interaction can be identified. 
Proteins involved in such binding interactions can also be used to screen for peptide or small molecule inhibitors 
or agonists of the binding mteraction. Also, the receptor PRO can be used to isolate correlative ligand(s). 
Screening assays can be designed to find lead compounds that mimic the biological activity of a native PRO or 
a receptor for PRO . Such screening assays will include assays amenable to high-throughput screening of chemical 

35 libraries, making them particularly suitable for identifying small molecule drug candidates. Small molecules 
contemplated include synthetic organic or inorganic compounds. The assays can be performed in a variety of 
formats, including protein-protem binding assays, biochemical screening assays, immimoassays and cell based 
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assays, which are well characterized in the art. 

Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 
animals or "knock out" animals which, in turn, are useful in the development and screening of therapeutically 
useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a transgene, 
which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
5 stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques and the genomic sequences used to generate transgenic flnimals that contain 
cells which express DNA encoding PRO. Methods for generating transgenic animals, particularly animals such 
as mice or rats, have become conventional in the art and are described, for example, in U.S. Patent Nos; 

10 4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO transgene incorporation with 
tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding PRO introduced into 
the germ line of the animal at an embryonic stage can be used to examine the effect of increased expression of 
DNA encoding PRO. Such animals can be used as tester animals for reagents thought to confer protection from, 
for example, pathological conditions associated with its overexpression. In accordance with this facet of the 

15 invention, an animal is treated with the reagent and a reduced incidence of the patiiological condition, compared 
to xmtreated animals bearing the transgene, would indicate a potential therapeutic intervention for the pathological 
condition. 

Alternatively, non-human homologues of PRO can be used to construct a PRO "knock out" animal which 
has a defective or altered gene encoding PRO as a result of homologous recombination between the endogenous 

20 gene encoding PRO and altered genomic DNA encoding PRO introduced into an embryonic stem cell of the 
animal. For example, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in accordance 
with established techniques. A portion of the genomic DNA encoding PRO can be deleted or replaced with 
another gene, such as a gene encodmg a selectable marker which can be used to monitor integration. Typically, 
several kilobases of unaltered flanking DNA (both at the 5' and 3* ends) are included in the vector [see e.g., 

25 Thomas and Capecchi, Cell . 51 :503 (1987) for a description of homologous recombination vectors]. The vector 
is introduced into an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced DNA 
has homologously recombined with the endogenous DNA are selected [see e.g., Li et al. , Cell, 69:915 (1992)]. 
The selected cells are then injected into a blastocyst of an animal (e.g., a mouse or rat) to form aggregation 
chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem Cells: A Practical Approach, E. J. 

30 Robertson, ed. (IRL, Oxford, 1987), pp. 113-152]. A chimeric embryo can then be implanted into a suitable 
pseudopregnant female foster animal and the embryo brought to term to create a "knock out" animal. Progeny 
harboring the homologously recombined DNA in their germ cells can be identified by standard techniques and 
used to breed animals in which all cells of the animal contain the homologously recombined DNA. Knockout 
animals can be characterized for instance, for their ability to defend against certain pathological conditions and 

35 for their development of pathological conditions due to absence of the PRO polypeptide. - - 

. Nucleic acid encoding the PRO polypeptides may also be used in gene therapy. In gene therapy 
. • applications, genes are introduced into cells in order to achieve in vivo synthesis of a therapeutically effective 
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genetic product, for example for replacement of a defective gene. "Gene therapy" includes both conventional 
gene therapy where a lasting effect is achieved by a single treatment, and the administration of gene therapeutic 
agents, which involves the one time or repeated administration of a therapeutically effective DNA or mRNA. 
Antisense RNAs and DNAs can be used as therapeutic agents for blocking the expression of certain genes in vivo. 
It has already been shown that short antisense oligonucleotides can be imported into cells where they act as 
5 inhibitors, despite their low intracellular concentrations caused by their restricted uptake by the cell membrane. 
(Zamecnik et al. , Proc. Natl. Acad. Sci. USA 83:4143-4146 [1986]). The oligonucleotides can be modified to 
enhance theb uptake, e.g. by substituting their negatively charged phosphodiester groups by uncharged groups. 

There are a variety of techniques available for introducing nucleic acids into viable cells. The techniques 
vary depending upon whether the nucleic acid is transferred into cultured cells in vitro, or in vivo in the cells of 

10 the intended host. Techniques suitable for the transfer of nucleic acid into mammaUan cells in vitro include' the 
use of liposomes, electroporation, microinjection, cell fusion, DEAE-dextran. the calcium phosphate precipitation 
method, etc. The currently preferred in vivo gene transfer techniques include transfection with viral (typically 
retroviral) vectors and viral coat protein-liposome mediated transfection (Dzau et al., Trends in Biotechnology 
11, 205-210 [1993]). hi some situations it is desirable to provide the nucleic acid source with an agent that targets 

15 the target cells, such as an antibody specific for a cell surface membrane protein or the target cell, a ligand for 
a receptor on the target cell, etc. Where liposomes are employed, proteins which bind to a cell surface membrane 
protein associated with endocytosis may be used for targeting and/or to facilitate uptake, e.g. capsid proteins or 
fragments thereof tropic for a particular cell type, antibodies for proteins which undergo internalization in cycUng, 
proteins that target intracellular localization and enhance intracellular half-life. The technique of receptor- 

20 mediated endocytosis is described, for example, by Wu et al., J. Biol. Chem. 262. 4429-4432 (1987); and Wagner 
et al., Proc. Natl. Acad. Sci. USA 87, 3410-3414 (1990). For review of gene marking and gene therapy 
protocols see Anderson et al.. Science 256, 808-813 (1992). 

The PRO polypeptides described herein may also be employed as molecular weight markers for protein 
electrophoresis purposes and the isolated nucleic acid sequences may be used for recombinantly expressing those 

25 markers. 

The nucleic acid molecules encoding the PRO polypeptides or fragments thereof described herein are 
useful for chromosome identification. In this regard, there exists an ongomg need to identify new chromosome 
markers, since relatively few chromosome marking reagents, based upon actual sequence data are presently 
available. Each PRO nucleic acid molecule of the present invention can be used as a chromosome marker. 

30 The PRO polypeptides and nucleic acid molecules of the present invention may also be iised 

diagnostically for tissue typmg, wherein the PRO polypeptides of die present invention may be differentially 
expressed in one tissue as compared to another, preferably in a diseased tissue as compared to a normal tissue of 
the same tissue type. PRO nucleic acid molecules will find use for generating probes for PGR, Northern analysis. 
Southern analysis and Western analysis. 

35 The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 

polypeptides of the present invention can be formulated according to kno™ methods to prepare pharmaceutically 
useful compositions, whereby the PRO product hereof is combmed in admixture with a pharmaceutically 
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acceptable carrier, vehicle. ITierapeutic fonnulatioiis are prepared for storage by mixing the active ingredient 
having the desired degree of purity with optional physiologically acceptable carriers, exc^)ients or stabilizers 
(Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations 
or aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at the dosages and 
concentrations employed, and include buffers such as phosphate, citrate and other organic acids; antioxidants 
5 including ascorbic acid; low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum 
albumin, gelatin or immimoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino acids such as 
glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides and other carbohydrates 
including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or 
sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, PLURONICS"* 
10 or PEG. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
filtration through sterile filtration membranes, prior to or following lyophilization and reconstitution. 

Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 
15 The route of administration is in accord with known methods, e.g. injection or infiision by intravenous, 

intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, topical 
administration, or by sustained release systems. 

Dosages and desired drug concentrations of pharmaceutical compositions of the present invention may 
vary depending on the particular use envisioned. The determination of the appropriate dosage or route of 
20 administration is well within the skill of an ordinary physician. Animal experiments provide reliable guidance 
for the determination of effective doses for hmnan therapy. Interspecies scaling of effective doses can be 
performed following the principles laid down by Mordenti, J. and Chappell, W. "The use of interspecies scaling 
in toxicokinetics" In Toxicokinetics and New Drug Development, Yacobi et al. , Eds. , Pergamon Press, New York 
1989. pp. 42-96. 

25 When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, normal 

dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more per day, 
preferably about 1 /ig/kg/day to 10 mg/kg/day, depending iqwn the route of administration. Guidance as to 
particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat. Nos- 
4,657,760; 5,206,344; or 5,225,212. It is anticipated that different formulations will be effective for different 
30 treatment compoimds and different disorders, that administration targeting one organ or tissue, for example, may 
necessitate delivery in a manner different from that to another organ or tissue. 

Where sustained-release administration of a PRO polypeptide is desired m a formulation with release 
characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant 
, 35 proteins for sustained release has been successfully performed with human growth hormone (rhGH), interferon- 
(rhlFN- ). interleuIdn-2, and MN rgpl20. Johnson et al. , Nat. Med. . 2:795-799 (1996); Yasuda, Biomed. Ther. . 
, 27:1221rl223 (1993); Horaetal.. Bio/Technologv. 8:755-758 (1990): Cleland, "Design and Production of Single 
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Immunization Vaccines Using Polylactide Polyglycolide Microsphere Systems, " in Vaccine Design: The Subunit 
and Adjuvant Approach , Powell and Newman, eds, (Plcnmn Press: New York, 1995), pp. 439-462; WO 
97/03692. WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010. 

The sustained-release formulatioDS of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties . The degradation products 
5 of PLGA, lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the degradability 
of this polymer can be adjusted from months to years depending on its molecular weight and composition. Lewis , 
"Controlled release of bioactive agents from lactide/glycolide polymer," m: M. Chasin and R. Langer (Eds.), 
Biodegradable Polvmers as Drue Delivery Systems (Marcel Dekker: New York, 1990), pp. 1-41. 

This mvention encompasses methods of screening compounds to identify those that munic the PRO 

10 polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for antagonist 
drug candidates are designed to identify compounds that bind or complex with the PRO polypeptides encoded by 
the genes identified herein, or otherwise interfere with the interaction of the encoded polypeptides with other 
cellular proteins. Such screenmg assays will include assays amenable to high-throughput screemng of chemical 
libraries, making them particularly suitable for identifying small molecule drug candidates. 

15 The assays can be performed in a variety of formats, including protem-protem bmdmg assays, 

biochemical screening assays, unmunoassays, and ceU-based assays, which are weU characterized in the art. 

All assays for antagonists are common m that they call for contacting the drug candidate with a PRO 
polypeptide encoded by a nucleic acid identified herein vmder conditions and for a time sufficient to allow these 
two components to interact. 

20 In binding assays, the mteraction is bmding and the complex formed can be isolated or detected in the 

reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein or the 
drug candidate is immobilized on a solid phase, e.g., on a niicrotiter plate, by covalent or non-covalent 
attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a solution of 
the PRO polypeptide and drying. Alternatively, an immobilized antibody, e.g., a monoclonal antibody, specific 

25 for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is performed 
by adding the non-immobilized component, which may be labeled by a detectable label, to the immobilized 
component, e.g. , the coated sm^ace containmg the anchored component. When the reaction is complete, the non- 
reacted components are removed, e.g., by washing, and complexes anchored on the solid surface are detected. 
When the originaUy non-unmobUized component carries a detectable label, the detection of label immobilized on 

30 the surface mdicates that complexing occurred. Where the origmaUy non-hmnobUized component does not carry 
a label, complexmg can be detected, for example, by using a labeled antibody specifically bindmg the immobUized 
complex. 

If the candidate compound interacts with but does not bind to a particular PRO polypeptide encoded by 
a gene identified herein, its interaction with that polypeptide can be assayed by methods weU known for detectmg 
35 protein-protein interactions. Such assays mclude traditional approaches, such as. e.g., cross-linking, co- 
immunoprecipitation, and co-purification through gradients or chromatographic columns. • In addition, protein- 
protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-workers 
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(Fields and Song, Nature (London) . 340:245-246 (1989); Chienet al., Proc. NaU. Acad. Sci. USA. 88:9578-9582 
(1991)) as disclosed by Chevray and Nathans, Proc. Natl. Acad. Sci. USA. 89: 5789-5793 (1991). Many 
transcriptional activators, such as yeast GAL4, consist of two physically discrete modular domains, one acting 
as the DNA-binding domain, the other one functioning as the transcription-activation domain. The yeast 
expression system described in tiie foregoing publications (generally referred to as the "two-hybrid system") takes 
advantage of this property, and employs two hybrid proteins, one in v^liich the target protein is fused to the DNA- 
binding domain of GAL4. and another, in which candidate activating proteins are fused to the activation domain. 
The expression of a GALl-IacZ reporter gene under control of a GAL4-activated promoter depends on 
reconstitution of GAL4 activity via protein-protem interaction. Colonies containing interacting polypeptides are 
detected with a chromogenic substrate for p-galactosidase. A complete kit (MATCHMAKER*"^) for identifying 
protein-protein interactions between two specific proteins using the two-hybrid technique is commercially available 
from Clontech. This system can also be extended to map protein domains involved in specific protein interactions 
as well as to pinpoint amino acid residues that are crucial for these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein 
and other intra- or extracellular components can be tested as follows: usiially a reaction mixture is prepared 
containing the product of the gene and the intra- or extracellular component under conditions and for a time 
allowing for the interaction and binding of the two products. To test the ability of a candidate compound to inhibit 
binding, the reaction is nm in the absence and in the presence of the test compound. In addition, a placebo may 
be added to a third reaction mixture, to serve as positive control. The binding (complex formation) between the 
test compoimd and the intra- or extracellular component present in the mixture is monitored as described 
hereinabove. The formation of a complex in the control reaction(s) but not in the reaction mixture containing the 
test compound indicates that the test compoimd interferes with the interaction of the test compoimd and its reaction 
partner. 

To assay for antagonists, the PRO polypeptide may be added to a cell along with the compound to be 
screened for a particular activity and the ability of the compound to inhibit the activity of interest in the presence 
of the PRO polypeptide indicates that the con^und is an antagonist to the PRO polypeptide. . Alternatively, 
antagonists may be detected by combining the PRO polypeptide and a potential antagonist with membrane-bound 
PRO polypeptide receptors or recombinant receptors under appropriate conditions for a competitive inhibition 
assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the number of PRO polypeptide 
molecules bound to the receptor can be used to determine the effectiveness of the potential antagonist. The gene 
encodiug the receptor can be identified by numerous methods known to those of skill in the art, for example, 
ligand panning and FACS sorting. Coligan et al.. Current Protocols in Inmiun.. 1(2): Chapter 5 (1991). 
Prieferably, expression cloning is employed wherein polyadenylated RNA is prepared from a cell responsive to 
the PRO polypeptide and a cDNA library created from this RNA is divided mlo pools and used to transfect COS 
cells or other cells that are not responsive to die PRO polypeptide, Transfected cells that are grown on glass 
slides are e^qjosed to labeled PRO polypeptide. The PRO polypeptide can be labeled by a variety of means 
including iodination or inclusion of a recognition site for a. site-specific protein kinase. Following fixation and 
incubation, the slides are subjected to autoradiographic analysis.. Positive pools are identified and sub-pools are 
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prepared and re-transfected using an interactive sub-pooling and re-screening process, eventually yielding a single 
clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffmity- 
linked with cell membrane or extract preparations that express the receptor molecule. Cross-linked material is 
resolved by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be excised, 
5 resolved into peptide fragments, and subjected to protein micro-sequencing. The amino acid sequence obtained 
from micro- sequencing would be used to design a set of degenerate oligonucleotide probes to screen a cDNA 
library to identify the gene encoding the putative receptor. 

In another assay for antagonists, mammalian cells or a membrane preparation expressing the receptor 
would be mcubated with labeled PRO polypeptide in the presence of the candidate compound. The ability of the 
10 compound to enhance or block this interaction could then be measured. 

More specific examples of potential antagonists include an oligonucleotide that binds to the fusions of 
immunoglobulin with PRO polypeptide, and. m particular, antibodies including, without limitation, poly- and 
monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idiotyplc antibodies, and chimeric 
or humanized versions of such antibodies or fragmems. as weU as human antibodies and antibody fragments. 
15 Alternatively, a potential antagonist may be a closely related protein, for example, a mutated form of the PRO 
polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 
PRO polypeptide. 

Another potential PRO polypeptide antagonist is an antisense RNA or DNA construct prepared ^using 
antisense technology, where, e.g., an antisense RNA or DNA molecule acts to block directiy the translation of 

20 mRNA by hybridizing to targeted inRNA and preventing protein translation. Antisense technology can be used 
to control gene expression through triple-helix formation or antisense DNA or RNA, both of which methods are 
based on binding of a polynucleotide to DNA or RNA. For example, the 5 ' coding portion of the polynucleotide 
sequence, which encodes the mature PRO polypeptides herein, is used to design an antisense RNA oligonucleotide 
of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region 

25 of the gene involved in transcription (triple helix - see Lee et al. . Nucl. Acids Res.. 6:3073 (1979); Cooney et 
al.. Science . 241: 456 (1988); Dervanet al.. Science . 251:1360 (1991)), thereby preventing transcription and the 
production of the PRO polypeptide. The antisense RNA, oligonucleotide hybridizes to the mRNA in vivo and 
blocks translation of the mRNA molecule into the PRO polypeptide (antisense - Okano, Neurochem,, 56:560 
(1991); Oligodeoxvnucleotides as Antisense Inhibitors of Gene Expression (CRC Press: Boca Raton, FL. 1988). 

30 The oligonucleotides described above can also be delivered to cells such that the antisense RNA or DNA may be 
expressed in vivo to inhibit production of the PRO polypeptide. When antisense DNA is used, 
oligodeoxyribonucleotides derived from the translation-initiation site, e.g. . between about -10 and + 10 positions 
of the target gene nucleotide sequence, are preferred. 

Potential antagonists include small molecules that bind to the active site, the receptor binding site, or 

35 growth factor or other relevant binding site of the PRO polypeptide, thereby blocking the normal biological 
activity of the PRO polypeptide. Examples of small molecules include, but are not Ihnited to, small peptides or 
peptide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic compounds. 
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Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymes act by sequence-specific hybridization to tiie complementary target RNA, followed by endonucleolytic 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by known techniques. 
For further details see, e.g., Rossi, Current Binlngy . 4:469-471 (1994), and PCT publication No. WO 97/33551 
(published September 18. 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 
and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable stretches of 
purines or pyrimidines on one strand of a duplex. For further details see, e.g., PCT publication No. WO 
97/33551, supra. 

These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art. 

Diagnostic and therapeutic uses of the herein disclosed molecules may also be based upon the positive 
functional assay hits disclosed and described below. 

F. Anti-PRO Antibodies 
The present invention further provides anti-PRO antibodies. Exemplary antibodies include polyclonal, 
monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

1. Polyclonal Antibodies 

The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 
antibodies are known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injections of an immunizing agent and, if desired, an adjuvant. Typically, the immimizing agent 
and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The 
immimizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 
the imm u ni zing agent to a protein known to be immunogenic in the mammal being inunimized. Examples of such 
inununogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albiunin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants wliich may be employed include Freimd's 
complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicoiynomycolate). 
The immunization protocol may be selected by one skilled in the art without undue e^qjerimentation. 

2. Monoclonal Antibodies 

The anti-PRO antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
prepared using hybridoma methods, such as those described by Kohler and Milstein. Nature . 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically inamunized with an 
imm u niz ing agent to elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes may be immimized in vitro. 

The immunizing agent will typically include the PRO polypeptide or a fusion protein thereof. .Generally, 
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either peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen cells or 
lymph node cells are used if non-himian mammalian sources are desired- The lymphocytes are then fused with 
an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
[Coding, Monoclonal Antibodies: Principles and Practice , Academic Press, (1986) pp. 59-103]. Immortalized 
cell lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and human 
5 origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a 
suitable culmre medium that preferably contains one or more substances that inhibit the growth or survival of the 
unfused, immortalized cells. For example, if the parental cells lack the enzyme hypoxanthme guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culmre medium for the hybridomas typically will include 
hypoxanthine, aminopterin, and thymidine ("HAT medium"), v/bich substances prevent the growth of HGPRT- 
10 deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, Manassas, 

15 Virgmia- Human myeloma and mouse-hiunan heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies [Kozbor, J. Immunol.. 133:3001 (1984); Brodeur et al. , Monoclonal 
Antibody Production Techniques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for die presence of 
monoclonal antibodies directed against PRO. Preferably, the bmding specificity of monoclonal antibodies 

20 produced by the hybridoma cells is determined by immunoprecipitation or by an in vitro bmding assay, such as 
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are 
known in the art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. . 107:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 

25 procedures and grown by standard methods [Coding, supra] . Suitable culture media for this purpose include,' for 
example, Dulbecco ' s Modified Eagle * s Medium and RPMM640 medium. Alternatively, the hybridoma cells may 
be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or pxirified from the culture medium 
or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein A- 

30 Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affmity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described 
in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated 
and sequenced usmg conventional procedures (e.g., by using oligonucleotide probes tlfet are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 

35 invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
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antibodies in the recombinant host cells. The DNA also may be modified, for example, by substitutiag the coding 
sequence for human heavy and light c^ain constant domains in place of the homologous murine sequences [U.S. 
Patent No. 4,816,567; Morrison et al., supral or by covalently joining to the immunoglobulin coding sequence 
all or part of the coding sequence for a non-immunoglobulin polypeptide . Such a non-immuuoglobulin polypeptide 
can be substimted for the constant domains of an antibody of the invention, or can be substituted for the variable 
5 domains of one antigen-combimng site of an antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 
known in the art. For example, one method involves recombinant ejqpression of immunoglobulin light chain and 
modified heavy chain. The heavy chzdn is truncated generally at any point in the Fc region so as to prevent heavy 
chain crosslinldng. Alternatively, the relevant cysteme residues are substituted with another amino acid residue 
10 or are deleted so as to prevent crosslinldng. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fragments thereof, particularly. Fab fragments, can be accomplished using routine techniques known in 
the art. 

15 3- Human and Humanized Antibodies 

The anti-PRO antibodies of the invention may further comprise humanized antibodies or human 
antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab'. F(ab')2 or other antigen-binding 
subsequences of antibodies) which contain minimal sequence derived from non-himian inununoglobulin. 

20 Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 
complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non-human 
species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. In some 
instances, Fv framework residues of the himiau' immunoglobulin are replaced by corresponding non-human 
residues. Humanized antibodies may also comprise residues which are found neither in the recipient antibody nor 

25 in the imported CDR or framework sequences. In general, the humanized antibody will comprise substantially 
all of at least one, and typically two, variable domains, in which all or substantially all of the CDR regions 
correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are those of a 
human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at least a 
portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones et al., 

30 Nature. 321:522-525 (1986); Riechmannet al.. Nature. 332:323-329 (1988); and Presta. Curr. On. Struct. Biol. . 
2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. These non- 
hmnan amino acid residues are often referred to as "import" residues, which are typically taken from an "import" 
35 , ^ variable domain. Humanization can be essentially performed following the method of Wmter and co-workers 
_ [Jones et al.. Nature, 321:522-525 (1986); Riechmann et al., Nature. 332:323-327 (1988); Verhoeyen et al.. 
Science, 239: 1534-1536 (1988)] . by substituting rodent CDRs or CDR sequences for the corresponding sequences 
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of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 
4,816,567), wherein substantially less than an intact human variable domain has been substituted by the 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly some FR residues are substituted by residues from analogous 
sites in rodent antibodies. 

5 Human antibodies can also be produced using various techniques known in the art, including phage 

display libraries [Hoogenboom and Winter, J. Mol. Biol. . ^:381 (1991); Marks et al., J. Mol. Biol., 222:581 
(1991)]. The techniques of Cole et al. and Boemer et al. are also available for the preparation of human 
monoclonal antibodies (Cole et al.. Monoclonal Antibodies and Cancer Therapy . Alan R. Uss, p. 77 (1985) and 
Boemer et al., T TTnnnmol.. 147(l> :86-95 (1991)]. Similarly, human antibodies can be made by introducing of 

10 human iramimoglobulin loci into transgenic animals, e.g. , mice in which the endogenous immunoglobulin genes 
have been partially or completely inactivated. Upon challenge, human antibody production is observed, which 
closely resembles that seen in humans in aU respects, including gene rearrangement, assembly, and antibody 
repertoire. This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5.569,825; 
5 , 625, 126; 5 ,633 ,425 ; 5 , 66 1 .016, and in the followmg scientific publications : Marks et al. , Bio/Technolosy 10, 

15 779-783 (1992); Lonberg et al, Namre 368 856-859 (1994); Morrison. Nature 368, 812-13 (1994); FishwUd et 
al., Namre Biotechnology 14, 845-51 (1996); Neuberger, Nature Biotechnology M. 826 (1996); Lonberg and 
Huszar. Intern. Rev. Tmtnunol. 13 65-93 (1995). 

The antibodies may also be affmity matured using known selection and/or mutagenesis methods as 
described above. Preferred affinity matured antibodies have an affinity which is five times, more preferably 10 

20 times, even more preferably 20 or 30 times greater than the starting antibody (generaUy murine, humanized or 
human) from which the matured antibody is prepared. 

4. Bispecific Antibodies 
Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
25 specificities for at least two different antigens . In the present case, one of the binding specificities is for the PRO, 
the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production 
of bispecific antibodies is based on die co-expression of two inununoglobulin heavy-chain/light-chain pairs, where 
the two heavy chains have different specificities [Milstein and Cuello, Nature . 305:537-539 (1983)]. Because of 
30 the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixdire of ten different antibody molecules, of which only one has the correct bispecific structure. The 
purification of the correct molecule is usuaUy accomplished by affinity chromatography steps. SimUar procedures 
are disclosed in WO 93/08829, published 13 May 1993, and in Traunecker et al., EMBO J., 10:3655-3659 
(1991). - 

35 Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 

be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin heavy- 
chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have die 
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first heavy-chain constant region (CHI) containing the site necessary for light-chain binding present in at least 
. one of the fusions. DNAs encoding the immunoglobulin heavy -chain fusions and, if desired, the immuaoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable host organism. 
For further details of generating bispecific antibodies see, for example, Suresh et al.. Methods in Enzvmologv . 
121:210 (1986). 

According to another approach described in WO 96/27011, the interface between a pair of antibody 
molecules can be engineered to maximize the percentage of heterodimers which are recovered firom recombinant 
cell culture. The preferred interface comprises at least a part of the CH3 region of an antibody constant domain. 
In this method, one or more small amino acid side chains from the interface of the first antibody molecule are 
replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar 
size to the large side chain(s) are created on the interface of the second antibody molecule by replacing large 
amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for increasing 
the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as fiill length antibodies or antibody fragments (e.g. F(ab*)2 
bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared can be prepared using chemical 
linkage. Breiman et ai. , Science 229:81 (1985) describe a procedure wherein intact antibodies are proteolytically 
cleaved to generate F(ab*)2 fragments. These fragments are reduced in the presence of the dithiol complexing 
agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives 
is then reconverted to the Fab*-thiol by reduction with mercaptoethylamine and is mixed with an equimolar 
amount of the other Fab' -TNB derivative to form the bispecific antibody. The bispecific antibodies produced can 
be used as agents for the selective immobilization of enzymes. 

Fab' fragments may be directly recovered from E. coli and chemically coupled to form bispecific 
antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab')2 molecule. Each Fab* fragment was separately secreted from E. coli and subjected to 
directed chemical coupling in vitro to fonn the bispecific antibody. The bispecific antibody tiius formed was able 
to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific antibody fragments directly from recombinant cell 
culture have also been described. For example, bispecific antibodies have been produced using leucine zippers. 
Kostelny et al. , J. Immunol. 148(5) : 1547-1553 ( 1992) . The leucine zipper peptides from the Fos and Jun proteins 
were linked to the Fab' portions of two different antibodies by gene fusion. The antibody homodimers were 
reduced at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. This 
method can also be utilized for the production of antibody homodimers. The "diabody" technology described by 
HoUmger et al, Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative mechanism for 
making bispecific antibody fragments. The fragments comprise a heavy-chain variable domain (Vj,) coimected 
to a light-chain variable domain (VJ by a linker which is too short to allow pairing between the two domains on 
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the same chain. Accordingly, the and domains of one fragment are forced to pair with the conq)lementary 
Vl arid Vh domains of another fragment, thereby fonning two antigen-binding sites. Another strategy for niaking 
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported. See, Gruber et 
fl/., J^JmmunoL 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can be prepared. 
5 Tutt et al. , J. tmmunol. 147:60 (1991), 

Exemplary bispecific antibodies may bind to two different epitopes on a given PRO polypeptide herein. 
Alternatively, an anti-PRO polypeptide arm may be combined with an arm which binds to a triggering molecule 
on a leukocyte such as a T-cell receptor molecule (e.g. CD2. CD3, CD28, or B7). or Fc receptors for IgG 
(FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD 16) so as to focus cellular defense mechanisms 
iO to the cell expressing the particular PRO polypeptide . Bispecific antibodies may also be used to localize cytotoxic 
agents to cells which express a particular PRO polypeptide. These antibodies possess a PRO-binding arm and 
an arm which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA. or TETA. 
Another bispecific antibody of interest binds the PRO polypeptide and further binds tissue factor (TF). 

15 5. Heteroconiugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate antibodies 
are composed of two covalently joined antibodies. Such antibodies have, for example, been proposed to target 
immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HTV infection [WO 
91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro Msing 

20 known methods in synthetic protein chemistry, including those involving crosslinking agents. For example, 
immunotoxins may be constructed using a disulfide exchange reaction or by forming a thioether bond. Examples 
of suitable reagents for this purpose include iminothiolate and methyM-mercaptobutyrimidate and those disclosed, 
for example, in U.S. Patent No. 4,676,980. 

25 6. Effector Function Engineering 

It may be desirable to modify the antibody of the invention with respect to effector function, so as to 
enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine residue(s) may be 
introduced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
horaodimeric antibody thus generated may have improved internalization capability and/or increased complement- 

30 ' mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et al. , J. Exp Med . , 176: 
119 1 - 1 195 (1992) and Shopes, J. Immunol . , 148: 29 18-2922 ( 1992) . Homodimeric antibodies with enhanced anti- 
mmor activity may also be prepared using heterobifunctional cross-linkers as described in Wolff et al. Cancer 
Research . 53 : 2560-2565 ( 1 993) . Alternatively, an antibody can be engineered that has dual Fc regions and may 
thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et al. , Anti-Cancer Drug Design. 

35 3: 219-230(1989). 

' * ' '7- - Immunoconiugates ^ • ■ - . 
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The invention also pertains to immunoconjugates cou^jrising an antibody conjugated to a cytotoxic agent 
such as a chemotherapeutic agent, toxin {e.g. , an enzymatically active toxin of bacterial, fungal, plant, or animal 
origin, or fragments thereof), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. 
Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 
5 fragments of diphtheria toxin, exotoxin A chain (from Pseudoinonas aeniginosa), ricin A chain, abrin A chain, 
modeccin A chain, alpha-sarcin, Aleuritesfordii proteins, dianthin proteins, Phytolaca atnericana proteins (PAPI, 
PAPII, and PAf-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are available 
for the production of radioconjugated antibodies. Examples include ^"Bi, "4, "'in, and '*^Re. 
10 Conjugates of the antibody and cytotoxic agent are made using a variety of bifimctional protein-coupling agents 
such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of 
imidoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such 
as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazoniimi derivatives 
(such as bis-(p-diazoniumbenzoyI)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and bis- 
15 active fluorine compounds (such as 1 ,5-difluoro-2,4-dinitrobenzene). For example, a ricin inamunotoxin can be 
prepared as described in Vitetta et al. , Science . 238 : 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-B- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of 
radionucleotide to the antibody. . See W094/ 11026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for utilization 
20 in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed by removal 
of imbound conjugate from the circulation using a clearing agent and then administration of a "ligand" (e.g., 
avidin) that is conjugated to a cytotoxic agent {e.g., a radionucleotide). 

8. Immunoliposomes 

25 The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing 

the antibody are prepared by methods known in the art, such as described in l^stein et al., Proc. Natl. Acad. Sci. 
USA . 82: 3688 (1985); Hwang et al., Proc. Natl Acad. Sci. USA. 77: 4030 (1980); and U.S. Pat. Nos, 
4,485.045 and 4,544,545. Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 
Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
30 composition comprising phosphatidylcholine, cholesterol, and PEG-derivatized phosphatidylethanolamine (PEG- 
PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. 
Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin 
al . . J. Biol. Chem. . 257 : 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic agent (such 
as Doxorubicin) is optionally contained within the liposome . See Gabizon e( al. . J. National Cancer Inst. . 81(19): 
,35 1484(1989).: 
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9. Pharmaceutical Compositionft of Antibodies 
Antibodies specifically binding a PRO polypeptide identified herein, as well as other molecules identified 
by the screening assays disclosed hereinbefore, can be administered for the treatment of various disorders in the 
form of pharmaceutical compositions. 

If the PRO polypeptide is intracellular and whole antibodies are used as inhibitors, internalizing 
5 antibodies are preferred: However, lipofections or liposomes can also be used to deliver the antibody, or an 
antibody fragment, into cells. Where antibody fragments are used, the smallest inhibitory fragment that 
specifically binds to the bindmg domain of the target protein is preferred. For example, based upon the variable- 
region sequences of an antibody, peptide molecules can be designed that retain the ability to bind the target protein 
sequence. Such peptides can be synthesized chemically and/or produced by recombinant DNA technology. See, 

10 e.g., Marasco et al., Proc. Natl. Acad. Sci. USA , 90: 7889-7893 (1993). The formulation herein may also 
contain more than one active compound as necessary for the particular indication being treated, preferably those 
with complementary activities that do not adversely affect each other. Alternatively, or in addition, the 
composition may comprise an agent diat enhances its function, such as, for example, a cytotoxic agent, cytokine, 
chemotherapeutic agent, or growth-inhibitory agent. Such molecules are suitably present in combination in 

15 amounts that are effective for the purpose intended. 

The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 
techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 
poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres , microemulsions , nano-particles, and nanocapsules) or in macroemulsions . Such techniques 

20 are disclosed in Remington's Pharmaceutical Sciences , supra. "'^ 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in 

25 the form of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices include 
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate). or poly(vinylalcohol)), polylactides (U.S. 
Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene-vinyl 
acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT (injectable microspheres 
composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. 

30 While polymers such as ethylene-vmyl acetate and lactic acid-glycolic acid enable release of molecules for over 
100 days, certain hydrogels release proteins for shorter time periods. When encapsulated antibodies remain in 
the body for a long time, they may denature or aggregate as a result of exposure to moisture at 37°C, resulting 
in a loss of biological activity and possible changes in immimogenicity. Rational strategies can be devised for 
stabilization depending on the mechanism involved. For example, if the aggregation mechanism is discovered 

35 to be intermolecular S-S bond formation through thio-disulfide interchange, stabilization may be achieved by 
modifying sulfhydryl residues, lyophilizing from acidic solutions, controllmg moisture content, usmg appropriate 
additives, and developing specific polymer matrix compositions, 
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G. Uses for anti-PRO Antibodies 

The anti-PRO antibodies of the invention have various utilities. For example, anti-PRO antibodies may 
be used in diagnostic assays for PRO, e.g., detecting its expression (and in some cases, differential e;q)ression) 
in specific cells, tissues, or serum. Various diagnostic assay techniques known in the art may be u^d, such as 
competitive binding assays, direct or indirect sandwich assays and immunoprecipitation assays conducted in either 
heterogeneous or homogeneous phases [Zola, Monoclonal Antibodies: A Manual of Techniques CRC Press. Inc. 
(1987) pp. 147-158] . The antibodies used in the diagnostic assays can be labeled with a detectable moiety. The 
detectable moiety shoxild be capable of producing, cither directly or indirectly, a detectable signal. For example, 
the detectable moiety may be a radioisotope, such as ^H, "C. ^P, ^% or a fluorescent or chemiluminescent 
compound, such as fluorescein isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline 
phosphatase, beta-galactosidase or horseradish peroxidase. Any method known in the art for conjugating the 
antibody to the detectable moiety may be employed, including those methods described by Hunter et al.. Nature, 
144:945 (1962); David etal.. Biochemistry . 13:1014(1974); Painetal., J. Immunol. Meth.. 40:219 (1981); and 
Nygren, J. Histochem. and Cvtochem. . 30:407 (1982). 

Anti-PRO antibodies also are useful for the affinity purification of PRO fi-om recombinant cell culture 
or namral sources. In this process, the antibodies against PRO are immobilized on a suitable siqjport, such a 
Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 
with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvent that 
will remove substantially all the material in the sample except the PRO, which is bound to the immobilized 
antibody. Finally, the support is washed with another suitable solvent that will release the PRO firom the 
antibody. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 
of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 
in their entirety. 

EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas, 
VA. 

EXAMPLE 1 : Extracellular Domain Homology Screening to Identify Novel Polypeptides and cDNA Encoding 
Therefor 

The extracellular domain (BCD) sequences (including the secretion signal sequence, if any) fix)m about 
950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public databases {e.g., Dayhoff, GenBank). and proprietary databases (e.g. LIFESEQ™, 
Incyte Pharmaceuticals, Palo Alto, CA). . The search was performed using the con:q>uter program BLAST or 
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BLAST-2 (Altschul et al. , Methods in Enzvmology. 266:460-480 (1996)) as a comparison of the ECD protein 
sequences to a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or in 
some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 
sequences with the program "phrap" (Phil Green, University of Washington, Seatde, WA). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative 
5 to the other identified EST sequences usmg phrap. In addition, the consensus DNA sequences obtained were often 
05ut not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to' extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtamed as described above, oligonucleotides were then synthesized 
and used to identify by PGR a cDNA library that contained the sequence of interest and for use as probes to 

10 isolate a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PGR primers 
generally range from 20 to 30 nucleotides and are often designed to give a PGR product of about 100-1000 bp 
in length. The probe sequences are typically 40-55 bp in lengdi. In some cases, additional oligonucleotides are 
synthesized when the consensus sequence is greater than about l-1.51d)p. In order to screen several libraries for 
a full-length clone, DNA from the libraries was screened by PGR amplification, as per Ausubel et al., Gurrent 

15 Protocols in Molecular Biologv . with the PGR primer pair, A positive Ubrary was then used to isolate clones 
encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed' with 
oligo dT containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI,-sized 

20 appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as 
pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Hohnes et al. , Science, 
253:1278-1280 (1991)) in the unique Xhol and NotI sites. 

EXAMPLE 2 : Isolation of cDNA clones bv Amvlase Screening 
25 1. Preparation of olieo dT primed cDNA librarv 

mRNA was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 

Diego, CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector 

pRK5D usmg reagents and protocols from Life Technologies, Gaithersburg, MD (Super Script Plasmid System). 

In this procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/NotI linkered cDNA 
30 was cloned into XhoI/NotI cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation site 

followed by an Sfil restriction enzyme site preceding the Xhol/Noa cDNA cloning sites. 



2. Preparation of random primed cDNA librarv 

A secondary cDNA library was generated in order to preferentially represent the 5' ends of the primary 
35 cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA was used to 
generate a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life 
■ ' Technologies (Super Script Plasmid System, referenced above) . In this procedure the double stranded cDN A was 
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sized to 500-1000 bp, linkered with blunt to NotI adaptors, cleaved with Sfil, and cloned into Sfil/Notl cleaved 
vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding the cDNA 
cloning sites and the mouse amylase sequence (the mature sequence without the secretion signal) followed by the 
yeast alcohol dehydrogenase terminator, after the cloning sites. Thus, cDNAs cloned into this vector that are 
fused in frame with amylase sequence will lead to the secretion of amylase from appropriately transfected yeast 
colonies. 

3. Transformation and Detection 

DNA from the library described in paragraph 2 above was chilled on ice to which was added 
electrocompetent DHIOB bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 
electroporated as recommended by the manufacturer. Subsequently, SOC media (Life Technologies, 1 ml) was 
added and the mixnire was incubated at 37°C for 30 minutes. The transfonnants were then plated onto 20 
standard 150 mm LB plates containing ampicillin and incubated for 16 hours (37 "C). Positive colonies were 
scraped off the plates and the DNA was isolated from the bacterial pellet using standard protocols, e,g. CsCl- 
gradient. The pinified DNA was then carried on to the yeast protocols below. 

The yeast methods were divided into three categories: (1) Transformation of yeast with the 
plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PGR 
amplification of the insert directly from die yeast colony and purification of the DNA for sequencing and further 
analysis. 

The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT 
alpha, ura3-52, leu2-3, leu2-112, his3-ll, his3-15, MAL"^, SUC"^, GAL"^. Preferably, yeast mutants can be 
employed that have deficient post-translational pathways. Such mutants may have translocation deficient alleles 
in secll, sec72, sec62, with truncated seel 1 being most preferred. Alternatively, antagonists (including antisense 
nucleotides and/or ligands) v/bich mterfere with the normal operation of these genes, other proteins in^)licated 
in this post translation pathway (e.g., SEC61p, SEC72p, SEC62p. SEC63p, TDJlp or SSAlp^p) or the complex 
formation of these proteins may also be preferably employed in combination with the amylase-expressing yeast. 

Transformation was performed based on the protocol outlined by Gietz et al, , Nucl. Acid. Res. . 20: 1425 
(1992). Transformed cells were then inoculated from agar into YEPD complex media broth (1(X) ml) and grown 
overnight at 30° C. The YEPD broth was prepared as described m Kaiser et al. , Methods in Yeast Genetics . Cold 
Spring Harbor Press. Cold Spring Harbor. NY, p. 207 (1994). The overnight culture was then diluted to about 
2 X lO** cells/ml (approx. OD^=0. 1) into fresh YEPD broth (500 ml) and regrown to 1 x 10^ cells/ml (approx. 
ODao=0.4-0.5), 

The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in a 
Sorval GS3 rotor at 5,000 rpm for 5 minutes, the siqjematant discarded, and then resuspended into sterile water, 
and centrifuged again in 50 ml falcon tubes at 3,500 rpm in a Beckman GS-6KR centrifuge. The supernatant was 
discarded and the cells were subsequently washed with LiAc/TE (10 ml. 10 mM Tris-HCl. 1 mM EDTA pH 7.5, 
100 mM LijOOCCHs), and resuspended into LiAc/TE (2.5 ml). 

Transformation took place by mixing the prepared cells (100 fil) with freshly denatured single stranded 
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salmon testes DNA (Lofstrand Labs, Gaithersburg, MD) and transforming DNA (1 fig» vol. < 10 fA) in 

microfuge tubes. The mixture was mixed briefly by vortexing, then 40% PEG/TE (600 /xl, 40% polyethylene 

glycol-4000, 10 mM Tris-HCl. 1 mM EDTA, 100 mM UjOOCCH^, pH 7,5) was added. This mixture was 

gently mixed and incubated at 30° C while agitating for 30 minutes. The cells were ttien heat shocked at 42° C 

for 15 minutes, and the reaction vessel centrifiiged in a microfuge at 12.000 rpm for 5-10 seconds, decanted and 
5 resuspended into TE (500 ^il. 10 mM Tris-HCl, 1 mM EDTA pH 7.5) followed by recentrifiigation. The cells 

were then diluted into TE (1 ml) and aliquots (200 fiV) were spread onto the selective media previously prepared 

in 1 50 mm growth plates ( VWR) . 

Alternatively, instead of multiple small reactions, the transformation was performed using a single, large 

scale reaction, wherein reagent amounts were scaled up accordingly. 
10 The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 

described in Kaiser et al. , Methods in Yeast Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 

208-210 (1994). Transformants were grown at 30° C for 2-3 days. 

The detection of colonies secreting amylase was performed by including red starch in the selective growth 

media. Starch was coupled to the red dye (Reactive Red-120, Sigma) as per the procedure described by Biely 
15 et al. , Anal. Biochem. . 172 : 176-179 (1988). The coupled starch was incorporated into the SCD-Ura agar plates 

at a final concentration of 0. 15 % (w/v), and was buffered with potassium phosphate to a pH of 7.0 (50-100 mM 

final concentration). 

The positive colonies were picked and streaked across fresh selective media (onto 150 mm plates) in 
order to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase 
20 secretion were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies were 
determined by their ability to break down starch resulting in a clear halo around the positive colony visualized 
directly. 

4. Isolation of DNA by PCR Amplification 
25 When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile 

water (30 fi\) ma. 96 well plate. At this time, the positive colonies were either frozen and stored for subsequent 
analysis or immediately amplified. An aliquot of cells (5 was used as a template for the PCR reaction in a 
25 (il volume containing: 0.5 ^1 Klentaq (Clontech, Palo Alto, CA); 4.0 {A 10 mM dNTP*s (Perkin Ehner-Cems); 
2.5 Atl Kentaq buffer (Clontech); 0.25 /xl forward oligo 1; 0.25 fd reverse oligo 2; 12.5 fi\ distilled water. The 
30 sequence of the forward oligonucleotide 1 was: 

s '-Tr.T A AAA rr. A rrTfiCCAG TT A A AT AGACCTGCAATTATTAATCT -3 ' (SEQ ID NO:245) 

The sequence of reverse oligonucleotide 2 was: 

S'-rAr^rxAAArArtrTATOACr ACCTnCACACCTGCAAATCCATT -S' (SEQ ID NO:246) 

PCR was then performed as follows: 
35 ' a. Denature 92°C, 5 minutes 

b. 3 cycles of: Denature 92**C, 30 seconds 
Anneal ' 59°C, 30 seconds 
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The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase 
region, respectively, and amplified a 307 bp region from vector pSST-AMY.O when no msert was present. 
Typically, the first 18 nucleotides of the 5* end of these oligonucleotides contained annealing sites for the 
sequencing primers. Thus, the total product of the PGR reaction from an empty vector was 343 bp. However, 
signal sequence-fused cDNA resulted in considerably longer nucleotide sequences. 

Following the PGR, an aliquot of the reaction (5 /il) was examined by agarose gel electrophoresis in a 
1 % agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook et al, . sitpra. 
Clones resulting in a single strong PGR product larger than 400 bp were further analyzed by DNA sequencing 
after purification with a 96 Qiaquick PGR clean-up coliunn (Qiagen Inc., Chatsworth, CA). 

EXAMPLE 3 : Isolation of cDNA Glones Using Signal Aleorithm Analysis 

Various polypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 
sequence finding algorithm developed by Genentech, Inc. (South San Francisco, GA) upon ESTs as well as 
clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ®, Incyte 
Pharmaceuticals, Inc., Palo Alto, GA) databases. The signal sequence algorithm computes a secretion signal 
score based on the character of the DNA nucleotides surrounding the first and optionally the second methionine 
codon(s) (ATG) at the 5 '-end of the sequence or sequence fragment under consideration. The nucleotides 
following the first ATG must code for at least 35 unambiguous amino acids without any stop codons. If the first 
ATG has the required amino'acids, the second is not examined. If neither meets the requirement, the candidate 
sequence is not scored. In order to determine whether the EST sequence contains an authentic signal sequence, 
the DNA and corresponding amino acid sequences surrounding the ATG codon are scored using a set of seven 
sensors (evaluation parameters) known to be associated with secretion signals. Use of this algorithm resulted in 
the identification of numerous polypeptide-encoding nucleic acid sequences . 

EXAMPLE 4 : Isolation of cDNA clones Encoding Human PRO Polypeptides 

Using the techniques described in Examples 1 to 3 above, numerous full-length cDNA clones were 
identified as encoding PRO polypeptides as disclosed herein. These cDNAs were then deposited under the terms 
of die Budapest Treaty with the American Type Gulture GoUection, 10801 University Blvd., Manassas/ VA 
201 10-2209, USA (ATCG) as shown in Table 7 below. 
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Table 7 





Material 


ATCC Dep. No. 


Deposit Date 




DNA94849-2960 


PTA-2306 


July 25, 2000 




DNA96883-2745 


PTA-544 


August 17, 1999 


5 


DNA96894-2675 


PTA-260 


June 22, 1999 




DNA100272-2969 


PTA-2299 


July 25, 2000 




DNA108696-2966 


PTA-2315 


August 1. 2000 




DNA 117935-2801 


PTA-1088 


December 22, 1999 




DNAl 19474-2803 


PTA-1097 


December 22, 1999 


10 


DNAl 19498-2965 


PTA-2298 


July 25, 2000 




DNAl 19502-2789 


PTA-1082 


December 22, 1999 




DNAl 19516-2797 


PTA-1083 


December 22, 1999 




DNA119530-2968 


PTA-2396 


August 8, 2000 




DNA121772-2741 


PTA-1030 


December 7, 1999 


15 


DNA125148'2782 


PTA-955 


November 16, 1999 




DNA125150-2793 


PTA-1085 


December 22, 1999 




DNA125151-2784 


PTA-1029 


December 7. 1999 




DNA125181-2804 


PTA-1096 


December 22, 1999 




DNA125192-2794 


PTA-1086 


December 22, 1999 


20 


DNA125196-2792 


PTA-1091 


December 22, 1999 




DNA125200-2810 


PTA-1186 


January 11. 2000 




DNA125214-2814 


PTA-1270 


February 2, 2000 




DNA125219-2799 


PTA-1084 


December 22, 1999 




DNA128309-2825 


PTA-1340 


February 8, 2000 


25 


DNA129535-2796 


PTA-1087 


December 22, 1999 




DNA129549-2798 


PTA-1099 


December 22, 1999 




DNA129580-2863 


PTA-1584 


March 28, 2000 




DNA129794-2967 


PTA-2305 


July 25, 2000 




DNA13 1590-2962 


PTA-2297 


July 25. 2000 


30 


DNA135173-2811 


PTA-n84 


January 11, 2000 




DNA138039-2828 


PTA-1343 


February 8, 2000 




DNA139540-2807 


PTA-1187 


January 11.2000 




DNA139602-2859 


PTA-1588 


March 28, 2000 




DNA139632-2880 


PTA-1629 


April 4, 2000 


35 


DNA139686-2823 


PTA-1264 


February 2, 2000 




DNA142392-2800 


PTA-1092 


December 22, 1999 




DNA 143076-2787 


PTA-1028 


December 7. 1999 
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Table 7 (cont'^ 





Matenal 


ATCC Deo. No. 


Deoosit Date 




DNA 1 43294-28 1 8 


PTA-1182 


January 11, 2000 




DNA 1 435 14-28 17 


PTA-1266 


February 2. 2000 




DNA144841-2816 


PTA-1188 


January 11, 2000 


5 


DNA 148380-2827 


PTA-1181 


January 11. 2000 




DNA 149995-2871 


PTA-1971 


May 31. 2000 




DNA 167678-2963 


PTA-2302 


July 25. 2000 




DNA168028-2956 


PTA-2304 


July 25. 2000 




DNA173894-2947 


PTA-21D8 


June 20. 2000 


10 


DNA176775-2957 


PTA-2303 


July 25. 2000 




DNA177313-2982 


PTA-2251 


July 19. 2000 




DNA57700-1408 


203583 


January 12, 1999 




DNA62872-1509 


203100 


August 4, 1998 




DNA62876-1517 


203095 


August 4. 1998 


■I c 

15 


DNA66660-1585 


203279 


September 22. 1998 




DNA34434-n39 


209252 


September 16, 1997 




DNA44804-1248 


209527 


December 10, 1997 




DNA52758-1399 


209773 


April 14. 1998 




DNA59849-1504 


209986 


Jime 16, 1998 


20 


DNA65410-1569 


203231 


September 15, 1998 




DNA71290-1630 


203275 


September 22. 1998 




DNA33 100- 1159 


209377 


October 16, 1997 




DNA64896-1539 


203238 


September 9. 1998 




DNA84920-2614 


203966 


AprU 27, 1999 


ZD 


DNA23330-1390 


209775 


AprU 14, 1998 




DNA32286-1191 


209385 


October 16, 1997 




DNA35673-1201 


209418 


October 28. 1997 




DNA43316-1237 


209487 


November 21. 1997 




DNA44184-1319 


209704 


March 26, 1998 




DNA45419-1252 


209616 


February 5, 1998 




DNA483 14-1320 


209702 


March 26. 1998 




DNA50921-1458 


209859 


May 12. 1998 




DNA53987 


. 209858 


May 12, 1998 




DNA56047-1456 


209948 


June 9, 1998 


35 


DNA56405-1357 


.209849 


May 6, 1998 




DNA56531-1648 


203286 


September .29, 1998 




DNA56865-1491 


203022 


June 23, 1998 
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DNA57694-1341 


203017 


June 23, 1998 




DNA57708-1411 


203021 


June 23. 1998 




DNA57836-1338 


203025 


June 23. 1998 




DNA57841-1522 


203458 


November 3, 1998 


5 


DNA58847-1383 


209879 


May 20, 1998 




DNA592 12-1627 


203245 


September 9, 1998 




DNA59588-1571 


203106 


August 11, 1998 




DNA59622-1334 


209984 


June 16. 1998 




DNA59847-2510 


203576 


January 12, 1999 


10 


DNA60615-1483 


209980 


June 16. 1998 




DNA60621-1516 


203091 


August 4, 1998 




DNA62814-1521 


203093 


August 4. 1998 




DNA64883-1526 


203253 


September 9. 1998 




DNA64889-1541 


203250 


September 9. 1998 


15 


DNA64897-1628 


203216 


September 15, 1998 




DNA64903-1553 


203223 


September 15. 1998 




DNA64907-1 163-1 


203242 


September 9. 1998 




DNA64950-1590 


203224 


September 15. 1998 




DNA64952-1568 


203222 


September 15, 1998 


20 


DNA65402-1540 


203252 


September 9, 1998 




DNA65405-1547 


203476 


November 17. 1998 




DNA66663-1598 


203268 


September 22, 1998 




DNA66667 


203267 


September 22. 1998 




DNA66675-1587 


203282 


September 22, 1998 


25 


DNA67300-1605 


203163 


August 25, 1998 




DNA68872-1620 


203160 


August 25, 1998 




DNA71269-1621 


203284 


September 22, 1998 




DNA73736-1657 


203466 


November 17, 1998 




DNA73739-1645 


203270 


September 22. 1998 


30 


DNA76400-2528 


203573 


January 12, 1999 




DNA76532-1702 


203473 


November 17, 1998 




DNA76541-1675 


203409 


October 27. 1998 




DNA79862-2522 


203550 


December 22. 1998 




DNA81754-2532 


203542 


December 15. 1998 


35 


DNA81761-2583 


203862 


March 23, 1999 




DNA83500-2506 


203391 


October 29; 1998 




DNA84210-2576 


203818 • 


March 2. 1999 
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DNA8657 1-2551 


203660 . 


February 9, 1999 


DNA92218-2554 


203834 


March 9, 1999 


DNA92223-2567 


203851 


March 16. 1999 


DNA92265-2669 


PTA-256 


June 22. 1999 


DNA92274-2617 


203971 


April 27, 1999 


DNA108760-2740 


PTA-548 


August 17, 1999 


DNA108792-2753 


PTA-617 


August 31, 1999 


DNAl 11750-2706 


PTA-489 


Augusts, 1999 


DNA119514-2772 


PTA-946 


November 9, 1999 


DNA125185-2806 


PTA-1031 


December 7, 1999 



These deposits were made under the provisions of the Budapest Treaty on the International Recognition 
of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which asstnres permanent and unrestricted availability of the progeny of the 
culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the public 
of any U.S. or foreign patent application, whichever comes first, and assures availability of the progeny to one 
determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 USC § 
122 and the Commissioner's rules pm-suant thereto (including 37 CFR § 1 . 14 with particular reference to 886 OG 
638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should die 
or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
notification with another of the same. Availability of the deposited material is not to be construed as a license 
to practice the invention in contravention of the rights granted imder the authority of any government in 
accordance with its patent laws. 

EXAMPLE 5 : Isolation of cDNA clones Encoding Human PRO6004. PR05723. PR03444. and PRQ9940 

DNA molecules encoding the PRO840. PR01338. PRO6004. PR05723, PR03444. and PRO9940 
polypeptides shown in the accompanying figures were obtained through GenBank. . : 

EXAMPLE 6 : Use of PRO as a hvbridization probe 

The following method describes use of a nucleotide sequence encoding PRO as a hybridization probe. 

DNA comprising the coding sequence of full-length or mature PRO as disclosed herein is employed as 

I 

a probe to screen for homologous DNAs (such as those encoding naturally-occurring variants of PRO)- in human 
tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed imder the following 
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high stringency conditions. Hybridization of radiolabeled PRO-derived probe to the filters is performed in a 
solution of 50% formamide, 5x SSC. 0.1% SDS, 0.1% sodium pyrophosphate, 50 mM sodium phosphate, pH 
6.8» 2x Denhardt's solution, and 10% dextran sulfate at 42''C for 20 hours. Washing of the filters is performed 
in an aqueous solution of 0. Ix SSC and 0, 1 % SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO can 
5 then be identified using standard techniques known in the art. 

EXAMPLE 7 : Expression of PRO in E. coli 

This example illustrates preparation of an unglycosylated form of PRO by recombinant expression in E. 

coli. 

10 The DNA sequence encoding PRO is initiaUy ampUfied using selected PGR primers. The primers should 

contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected expression vector. 
A variety of expression vectors may be employed. An example of a suitable vector is pBR322 (derived from E. 
coli; see Bolivar et al. , Gene . 2:95 (1977)) which contains genes for ampicillin and tetracycline resistance. The 
vector is digested with restriction enzyme and dephosphorylated. The PGR amplified sequences are then ligated 

15 into the vector. The vector will preferably include sequences which encode for an antibiotic resistance gene, a 
trp promoter, a polyhis leader (including the first six STU codons. polyhis sequence, and enterokinase cleavage 
site), the PRO coding region, lambda transcriptional terminator, and an argU gene. 

The ligation mixture is then used to transform a selected £. coli strain usmg the methods described in 
Sambrook et al. , supra . Transformants are identified by thek ability to grow on LB plates and antibiotic resistant 

20 colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented- with 
antibiotics . The overnight culture may subsequentiy be used to inoculate a larger scale culture . The cells are then 
grown to a desired optical density, during which the expression promoter is turned on. 
25 After culturing the cells for several more hours, the cells can be harvested by centrifugation. The cell 

pellet obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized 
PRO protein can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PRO may be expressed in E. coli in a poly-His tagged form, using the following procedure. The DNA 
30 encoding PRO is initially amplified using selected PGR primers. The primers will contain restriction enzyme sites 
which correspond to the restriction enzyme sites on the selected expression vector, and other useful sequences 
providing for efficient and reliable translation initiation, rapid purification on a metal chelation column, and 
proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences are then ligated into an 
e;q>ression vector, which is used to transform an E, coU host based on strain 52 (W3110 fuhA(tonA) Ion galE 
35 rpoHts(htpRts) clpP(lacIq). Transformants are fu-st grown in LB containing 50 mg/ml carbenicillin at 30°C with 
shaldng until an O.D.600 of 3-5 is reached. Gultures are then dUuted 50-100 fold into CRAP media (prepared 
' by mixing 3.57 g (NH4)2S04, 0.71 g sodium citrate»2H20, 1.07 g KO, -5.36 g Difco yeast extract. 5.36 g 
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Sheffield hycase SF in 500 mL water, as weU as 110 mM MPOS, pH 7.3. 0.55% (w/v) glucose and 7 mM 
MgS04) and grown for approximately 20-30 hours at 30° C with shaking. Samples are removed to verify 
expression by SDS-PAGE analysis, and the bulk culture is centrifuged to peUet the cells. CeU peUets are frozen 
until puri0cation and refolding. 

E, coll paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodiinn tetrathionate is added to make final 
concentrations of 0. IM and 0.02 M, respectively, and the solution is stirred overnight at 4°C. Hiis step results 
in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
rpm in a Beckman Ultracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
grade), pH 7.4. The protein is eluted with buffer containing 250 mM imidazole. Fractions containing the desired 
protein are pooled and stored at 4''C. Protein concentration is estimated by its absorbance at 280 nm using the 
calculated extinction coefficient based on its amino acid sequence . 

The proteins are refolded by diluting the sanq>le slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris, pH 8.6, 0.3 M NaQ, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. Refolding 
volimies are chosen so that the final protein concentration is between 50 to 100 micrograms/ml. The refolding 
solution is stirred gently at 4*'C for 12-36 hours. The refolding reaction is quenched by the addition of TFA to 
a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the solution 
is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The refolded 
protein is chromatographed on a Poros Rl/H reversed phase column using a mobile buffer of 0.1 % TFA with 
elution with a gradient of acetonitrile from 10 to 80%. Aliquots of fractions with A280 absorbance are analyzed 
on SDS polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. Generally, the 
properly refolded species of most proteins are eluted at the lowest concentrations of acetonitrile since those species 
are the most, compact with their hydrophobic interiors shielded from interaction with the reversed phase resin. 
Aggregated species are usually eluted at higher acetonitrile concentrations. In addition to resolving misfolded 
forms of proteins from the desired form, the reversed phase step also removes endotoxin from the samples. 

Fractions containing the desired folded PRO polypeptide are pooled and the acetonitrile removed using 
a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, pH 6. 8 with 0. 14 
M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine (Pharmacia) resins 
eqiulibrated in the formulation buffer and sterile filtered. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 8 : Expression of PRO in mammalian cells 

This example illusfrates preparation of a potentially glycosylated form of PRO by recombinant expression 
in mammalian cells. . , . . 

. The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
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Optionally, the PRO DNA is ligated into pRK5 with selected restriction enzymes to allow insertion of the PRO 
DNA using ligation methods such as described in Sambrook et al., supra . The resulting vector is called pRK5- 
PRO. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 fi$ pRK5-PRO DNA is mixed with about 1 fig DNA 
encoding the VA RNA gene [Thinmiappaya et al,. Cell, 31:543 (1982)] and dissolved in 500 ftl of 1 mM Tris- 
HCl, 0. 1 mM EDTA, 0.227 M CaClj. To this mixture is added, dropwise, 500 ^tl of 50 mM HEPES (pH 7.35), 
280 mM NaCl. 1.5 mM NaP04, and a precipitate is allowed to form for 10 minutes at 25'*C. The precipitate is 
suspended and added to the 293 cells and allowed to settle for about four hours at 3TC, The culture medium is 
aspirated off and2mlof20% glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum 
free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections , the culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 ;tCi/ml ^=S-cysteine and 200 nCUmX ^^S-methionine. After a 
12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% 
SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the presence 
of PRO polypeptide. The cultures containing transfected cells may undergo further incubation (in serum free 
medium) and the medium is tested in selected bioassays. 

In an alternative technique, PRO may be introduced into 293 cells transiently using the dextran sulfate 
method described by Somparyrac et al. , Proc. Natl. Acad. Sci. . 12:7575 (1981). 293 cells are grown to maximal 
density in a spinner flask and 700 fig pRK5-PRO DNA is added. The cells are first concentrated firom the spinner 
flask by centrifiigation and washed with PBS. The DNA-dextran precipitate is incubated on the cell pellet for four 
hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture medium, and re- 
introduced into the spinner flask containing tissue culture mediimi, 5 ftg/ml bovine insulin and 0. 1 fig/wl bovine 
transferrin. After about four days, the conditioned media is centrifuged and filtered to remove cells and debris. 
The sample containing expressed PRO can then be concentrated and purified by any selected method, such as 
dialysis and/or column chromatography. 

In another embodiment, PRO can be expressed in CHO cells. The pRK5-PRO can be transfected into 
CHO cells using known reagents such as CaP04 or DEAE-dextran. As described above, the cell cultures can be 
incubated, and the medium replaced witii cultore medium (alone) or medium containing a radiolabel such as ^^S- 
methionine. After determining the presence of PRO polypeptide, the culture medium may be replaced with serum 
free medium. Preferably, the culmres are incubated for about 6 days, and then the conditioned medium is 
harvested. The medium containing the expressed PRO can then be concentrated and purified by any selected 
method. 

Epitope-tagged PRO may also be expressed in host CHO cells. The PRO may be subcloned out of the 
pRK5 vector. The subclone insert can undergo PCR to fiise in frame with a selected epitope tag such as a poly-his 
tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned into a SV40 
driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, the CHO cells 
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can be transfected (as described above) wife the SV40 driven vector. Labeling may be perfonned, as described 
above, to verify eq)ression. TTie culture medium containing fee expressed poly-His tagged PRO can feen be 
concentrated and purified by any selected mefeod, such as by Ni^*-clielate affinity chromatography. 

PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 
cells by anofeer stable e^qpression procedure. 

Stable expression in CHO cells is perfonned using fee following procedure. The proteins are expressed 
as an IgG construct (immunoadhesin), in which fee coding sequences for fee soluble forms (e.g. extracellular 
domains) of fee respective proteins are fiised to an IgGl constant region sequence containing fee hinge, CH2 and 
CH2 domains and/or is a poly-His tagged form. 

Following PGR amplification, fee respective DNAs are subcloned in a CHO egression vector using 
standard techniques as described in Ausubel et al. , Current Protocols of Molecular Biology . Unit 3.16, John Wiley 
and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' of fee 
DNA of interest to allow fee convenient shuttling of cDNA's. The vector used expression in CHO cells is as 
described in Lucas et al., Nucl. Acids Res. 24:9 (1774-1779 (1996), and uses fee SV40 early promoter/enhancer 
to drive expression of fee cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression permits 
selection for stable maintenance of fee plasmid following transfection. 

Twelve micrograms of fee desired plasmid DNA is introduced into approximately 10 million CHO cells 
using conmiercially available transfection reagents Superfect* (Qiagen), Dosper* or Fugene* (Boehringer 
Mannheim). The cells are grown as described in Lucas et al., supra. Approximately 3 x 10^ cells are frozen in 
an ampule for further growfe and production as described below. 

The ampules containing fee plasmid DNA are feawed by placement into water bafe and mixed by 
vortexing- The contents are pipetted into a centrifuge tube containing 10 mLs of media and centrifuged at 1000 
ipm for 5 minutes. The supernatant is aspirated and fee cells are resuspended in 10 mL of selective media (0.2 
/zm filtered PS20 wife 5% 0,2 diafiltered fetal bovine serum). The cells are feen aliquoted into a 100 mL 
spinner containing 90 mL of selective media. After 1-2 days, fee cells are transferred into a 250 mL spinner filled 
wife 150 mL selective growfe medium and incubated at 3TC. After anofeer 2-3 days, 250 mL, 500 mL and 2000 
mL spinners are seeded wife 3 x lO' cells/mL. The cell media is exchanged wife fresh media by centrifugation 
and resuspension in production medium. Alfeough any suitable CHO media may be employed, a production 
medium described in U.S. Patent No. 5, 122,469, issued June 16, 1992 may actuaUy be used. A 3L production 
spinner is seeded at 1 .2 x 10** cells/mL. On day 0, fee cell number pH ie determined. On day 1, fee spinner is 
sampled and sparging wife filtered air is commenced. On day 2, fee spinner is sampled, the temperature shifted 
to SS^C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% polydimefeylsiloxane emulsion. 
Dow Coming 365 Medical Grade Emulsion) taken. Throughout fee production, fee pH is adjusted as necessary 
to keep it at around 7.2. After 10 days, or until fee viability dropped below 70%, fee cell culture is harvested 
by centrifugation and filtering through a 0.22 pan filter. The filtrate was eifeer stored at 4°C or immediately 
loaded onto colimms for purification. 

For fee poly-His tagged constructs, fee proteins are purified using a Ni-NTA column (Qiagen), Before 
purification, imidazole is added to fee conditioned media to a concentration of 5 mM. The conditioned media is 
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pumped onto a 6 ml Ni-NTA column equUibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 
5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column is washed with additional 
equUibration buffer and the protein eluted with equUibration buffer containing 0.25 M imidazole. The highly 
purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% 
mannitol, pH 6.8» with a 25 ml G25 Superfine (Pharmacia) column and stored at -80^0. 
5 Immunoadhesin (Fc-containing) constructs are purified from the conditioned media as follows. The 

conditioned medium is pumped onto a 5 ml Protein A column (Pharmacia) which had been equiUbrated in 20 mM 
Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before 
elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml 
fractions into tubes containing 275 mL of 1 M Tris buffer, pH 9. The highly purified protein is subsequentiy 
10 desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed by 
SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 

Many of the PRO polypeptides disclosed herein were successfully e;q>ressed as described above. 



EXAMPLE 9 : Expression of PRO in Yeast 

15 The following method describes recombmant expression of PRO in yeast, 

Furst, yeast expression vectors are constructed for intracellular production or secretion of PRO from the 
ADH2/GAPDH promoter. DNA encoding PRO and the promoter is inserted into suitable restriction enzyme sites 
m the selected plasmid to direct intracellular expression of PRO. For secretion, DNA encoding PRO can be 
cloned into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PRO signal 

20 peptide or other mammalian signal peptide, or. for example, a yeast alpha-factor or invertase secretory 
signal/leader sequence, and linker sequences (if needed) for expression of PRO. 

Yeast cells, such as yeast stram ABl 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supematants can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 

25 ^ Coomassie Blue stain. 

Recombinant PRO can subsequenUy be isolated and purified by removing tiie yeast cells from the 
fermentation medium by centrifugation and then concentrating the medium using selected cartridge filters. The 
concentrate containing PRO may further be purified using selected column chromatography resins. 

Many of the PRO polypeptides disclosed herein were successfiilly expressed as described above. 

30 

EXAMPLE 10 : Ex pression of PRO in Baculovirus-T nfected Insect Cells 

The following method describes recombinant expression of PRO in Baculovirus-infected insect cells. 
The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovinis 

expression vector. Such epitope tags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). 
35 A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 

as pVL1393 (Novagen). Briefly, the sequence encodmg PRO or the desired portion of the coding sequence of 

PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence encoding 
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the mature protein if the protein is extracellular is amplified by PGR with primers complementary to tiie 5* and 
3* regions. The 5* primer may incorporate flanking (selected) restriction enzyme sites. The produa is then 
digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGoId™ virus DN A 
(Pharmingen) into Spodoptera frugiperda ("SfP") cells (ATCC CRL 1711) usmg Iqwfectin (commercially 
available from GIBCO-BRL). After 4 - 5 days of incubation at 28"C, the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression are performed as described by O'Reilley et al. , 
Baculovirus expression vectors: A Laboratory Manual . Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO can then be purified, for example, by Ni^'^-chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
Rupert et al.. Nature . 362:175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 
mL Hepes, pH 7.9; 12.5 mM MgClj; 0.1 mM EDTA; 10% glycerol; 0.1% NP-40; 0.4 M KCl), and sonicated 
twice for 20 seconds on ice. The sonicates are cleared by centrifiigation, and the supernatant is diluted 50-fold 
in loading buffer (50 mM phosphate, 300 mM NaQ, 10% glycerol, pH 7.8) and filtered through a 0.45 ^m filter. 
A Ni^*^-NTA agarose column (conmiercially available from Qiagen) is prepared with a bed volume of 5 mL, 
washed with 25 mL of water and equilibrated widi 25 mL of loading buffer. The filtered cell extract is loaded 
onto the column at 0.5 mL per mmute. The column is washed to baseline Ajgo with loading buffer, at which point 
fraction collection is started. Next, the column is washed with a secondary wash buffer (50 mM phosphate; 300 
mM NaCl, 10% glycerol, pH 6.0), which elutes nonspecifically botmd protein. After reaching Ajk, baseline 
again, the column is developed with a 0 to 500 mM Imidazole gradient in the secondary wash buffer. One mL 
fractions are collected and analyzed by SDS-PAGE and silver staining or Western blot with Ni^*-NTA-conjugated 
to alkaline phosphatase (Qiagen). Fractions containing the eluted HiSiQ-tagged PRO are pooled and dialyzed 
against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 
chromatography techniques, including for instance. Protein A or protein G column chromatography. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 1 1 ! Preparation of Antibodies that Bind PRO 

This example illustrates preparation of monoclonal antibodies which can specifically bind PRO. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, 
in Coding, supra. Immunogens that may be employed include purified PRO, fusion proteins containmg PRO, 
and cells expressing recombinant PRO on the cell svurface. Selection of the immunogen can be made by the skilled 
artisan without imdue experimentation. 

Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in complete Freund's adjuvant 
and injected subcutaneously or intraperitoneally in an amount from 1-1(X) micrograms. Alternatively, the 
immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and injected 
into the animal's hmd foot pads. - The immunized mice are then boosted 10 to 12 days later with additional 
immunogen emulsified in the selected adjuvant- Thereafter, for several weeks, the mice may also be boosted with 
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additional immunization injections. Serum samples may be periodically obtained from the mice by retro-orbital 
bleeding for testing in ELISA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals "positive'' for antibodies can be injected 
with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35 % polyethylene glycol) to a selected murine myeloma cell 
5 line such as P3X63AgU. 1 . available from ATCC, No. CRL 1597. The fusions generate hybridoma cells which 
can then be plated in 96 well tissue culmre plates containing HAT (hypoxanfhine, aminopterin, and thymidine) 
medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against PRO. Determination of 
"positive" hybridoma cells secreting the desired monoclonal antibodies against PRO is within title skill in the art. 
10 The positive hybridoma cells can be mjected intraperitoneally into syngeneic Balb/c mice to produce 

ascites containing the anti-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
culmre flasks or roUer bottles. Purification of the monoclonal antibodies produced in the ascites can be 
accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, 
affinity chromatography based upon binding of antibody to protein A or protein G can be employed. 

15 

EXAMPLE 12 : Purification of PRO Polypeptides Using Suec ific Antibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art 
of protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
is purified by immunoaffinity chromatography using antibodies specific for the PRO polypeptide of interest. In 

20 general, an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to 
an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared firom inmiune sera either by precipitation with ammonium 
sulfate or by purification on immobilized Protem A (Pharmacia LKB Biotechnology, Piscataway , N . J .) . Likewise , 
monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or 

25 chromatography on immobilized Protein A. Partially purified unmunoglobulm is covalently attached to a 
chromatographic resm such as CnBr-activated SEPHAROSE"^" (Pharmacia LKB Biotechnology). The antibody 
is coupled to the resin, the resin is blocked, and the derivative resin is washed according to the manufacturer's 
instructions. 

Such an immunoaffinity column is utilized in the purification of PRO polypeptide by preparing a fraction 
30 from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 
whole cell or of a subcellular fraction obtained via differential centrifiigation by the addition of detergent or by 
other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
be secreted in useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide-containing preparation is passed over the hmnunoaffinity column, and the 
35 column is washed under conditions that aUow the preferential absorbance of PRO polypeptide (e.g. , high ionic 
strength buffers m the presence of detergent). Then, the column is eluted under conditions that disrupt 
antibody/PRO polypeptide binding (e.g. , a low pH buffer such as approximately pH 2-3, or a high concentration 
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EXAMPLE 13 : Drug Screening 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed 
in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located 
intraceUuIarly. One method of drug screening utUizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids e^qiressing the PRO polypeptide or fragment. Drugs are screened 
against such transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can be 
used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agent being tested. Alternatively, one can examine the diminution in complex 
formation between the PRO polypeptide and its target cell or target receptors caused by the agent being tested. 

Thus, the present invention provides methods of screening for drugs or any other agents which can affect 
a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent with an PRO 
polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and the PRO 
polypeptide or fragment, or (u) for the presence of a complex between the PRO polypeptide or fragment and the 
cell, by methods well known in the art. hi such competitive binding assays, the PRO polypeptide or fragment 
is typically labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that present 
in bound form, and the amount of free or uncomplexed label is a measure of the ability of the particular agent 
to bind to PRO polypeptide or to interfere with the PRO polypeptide/cell complex. 

Another technique for drug screenmg provides high throughput screening for compounds having suitable 
binding affinity to a polypeptide and is described in detail in WO 84/03564, pubUshed on September 13. 1984. 
Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such 
as plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted 
with PRO polypeptide and washed. Bound PRO polypeptide is detected by methods weU known in the art. 
Purified PRO polypeptide can also be coated direcUy onto plates for use in the aforementioned drug screening 
techniques. In addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the 
solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any peptide 
which shares one or more antigenic determinants with PRO polypeptide. 

EXAMPLE 14 : Rational Drue Design 

■ .The goal of rational drug design is to produce structural analogs of biologically active polypeptide of 
interest (Le,, a PRO polypeptide) or of small molecules with which they interact, e.g. , agonists, antagonists, or 
. mhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of the PRO 
polypeptide or which enhance or interfere with the function of the PRO polypeptide in vivo (c.f., Hodgson, 
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Bio/Technology . 9: 19-21 (1991)). 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 
polypeptide-mhibitor complex, is determined by x-ray crystallography, by computer modeling or. most typically, 
by a combination of the two approaches. Both the shape and charges of the PRO polypeptide must be ascertained 
to elucidate the structure and to determine active site(s) of the molecule. Less often, useful information regarding 
5 the strucmre of die PRO polypeptide may be gained by modeling based on the structure of homologous proteins. 
In both cases, relevant structural information is used to design analogous PRO polypeptide-like molecules or to 
identify efficient inhibitors. Useful examples of rational drug design may include molecules which have improved 
activity or stability as shown by Braxton and WeUs, Biochemistry. 31:7796-7801 (1992) or which act as inhibitors, 
agonists, or antagonists of native peptides as shown by Athauda et al., J. Biochem.. 113:742-746 (1993). 

10 It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, • 

and then to solve its crystal strucmre. This approach, in principle, yields a pharmacore upon which subsequent 
drug design can be based. It is possible to bypass protein crystallography altogether by generating anti-idiotypic 
antibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, the 
binding site of the anti-ids would be expected to be an analog of the original receptor. The anti-id could then be 

15 used to identify and isolate peprides from banks of chemically or biologically produced peptides. The isolated • 

I. c 

peptides would then act as the pharmacore. ^ ' 

By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available to ' 
perform such analytical smdies as X-ray crystallography. In addition, knowledge of the PRO polypeptide amino ^. - ^ 

acid sequence provided herein will provide guidance to those employing computer modeling techniques in place * 
20 of or in addition to x-ray crystallography. '^-^ 

... ' • :r 

EXAMPLE 15: Pericyte c-Fos Induction (Assay 93) ' • 

■ This assay shows that certain polypeptides of the invention act to induce the expression of c-fos in -* - 

pericyte ceUs and, therefore, are useful not only as diagnostic markers for particular types of pericyte-associated 

25 ' tumors but also for giving rise to antagonists which would be expected to be useful for the therapeutic treatment 
of pericyte-associated tumors. Induction of c-fos expression in pericytes is also indicative of the mduction of 
angiogenesis and, as such, PRO polypeptides capable of inducing the expression of c-fos would be expected to 
be useful for the treatment of conditions where induced angiogenesis would be beneficial including, for example, 
wound healing, and the like. Specifically, on day 1, pericytes are received from VEC Technologies and aU but 

30 ' 5 ml of media is removed from flask. On day 2, die pericytes are trypsinized, washed, spun and then plated onto 
96 well plates. On day 7, the media is removed and the pericytes are treated with 100 iil of PRO polypeptide test 
samples and controls (positive control = DME+5% serum +/- PDGF at 500 ng/ml; negative control = protein 
32). Replicates are averaged and SD/CV are determined. Fold increase over Protein 32 (buffer control) value 
indicated by chemiluminescence units (RLU) luminometer reading verses frequency is plotted on a histogram. 

35 Two-fold above Protein 32 value is considered positive for the assay. ASY Matrix: Growth media = low glucose 
DMEM = 20% FBS -H IX pen strep + IX fungizone. Assay Media = low glucose DMEM +5% FBS. 

• Thefollowingpolypeptidestestedpositiveinthisassay:PR0982. PRO1160,PRO1187, andPR01329. 
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EXAMPLE 16 : Chondrocyte Re-differentiation Assay f Assay 1 10^ 

This assay shows that certain polypeptides of the invention act to induce redifferentiation of chondrocytes, 
therefore, are expected to be useful for the treatment of various bone and/or cartilage disorders such as, for 
example, sports injuries and arthritis. The assay is performed as follows. Porcine chondrocytes are isolated by 
overnight collagenase digestion of articulary cartilage of metacarpophalangeal joints of 4-6 month old female pigs. 
5 The isolated cells are then seeded at 25,000 cells/cm^ in Ham F-12 containing 10% FBS and 4 /tg/ml gentamycin. 
The culture media is changed every tiiird day and the cells are then seeded in 96 well plates at 5,000 cells/well 
in 100/il of die same media without serum and 100 fd of the test PRO polypeptide, 5 nM staurosporin (positive 
control) or medium alone (negative control) is added to give a fmal volume of 200 ^tl/well. After 5 days of 
mcubation at 37°C, a picture of each well is taken and the differentiation state of the chondrocytes is determined. 
10 A positive result in die assay occurs when the redifferentiation of die chondrocytes is determined to be more 
similar to the positive control than the negative control. 

The following polypeptide tested positive in this assay: PR0357. 

EXAMPLE 17: Identifica tion of PRO Polypeptides That Stimulate TNF-g Release In Human Rln pd (Assay 128^ 
15 This assay shows that certain PRO polypeptides of the present invention act to stimulate the release of 

TNF-a in human blood. PRO polypeptides testing positive in this assay are useful for. among other things, 
research purposes v/herc stimulation of the release of TNF-a would be desired and for the flierapeutic treatment 
of conditions wherein enhanced TNF-a release would be beneficial. Specifically. 200 /il of hximan blood 
supplemented with 50mM Hepes buffer (pH 7.2) is aliquoted per well in a 96 well test plate. To each well is then 
20 added 300/*l of either die test PRO polypeptide in 50 mM Hepes buffer (at varioxis concentrations) or 50 mM 
Hepes buffer alone (negative control) and die plates are incubated at 37 °C for 6 hours. The samples are then 
cennrifiiged and 50^tl of plasma is collected from each well and tested for the presence of TNF-a by ELIS A 
assay. A positive in the assay is a higher amount of TNF-a in the PRO polypeptide treated samples as compared 
to the negative control samples. 
25 The followmg PRO polypeptides tested positive in this assay: PR0231, PR0357, PR0725, PR01155. 

PRO1306, and PR01419. 



EXAMPLE 18: Promotion of Chondrocyte Redifferentiation (Assay 129^ 

This assay is designed to determine whether PRO polypeptides of the present invention show the ability 
to induce die proliferation and/or redifferentiation of chondrocytes in culture. PRO polypeptides testing positive 
in diis assay would be expected to be useful for the therapeutic treatment of various bone and/or cartilage 
disorders such as, for example, sports injuries and arthritis. 

Porcine chondroc>tes are isolated by overnight collagenase digestion of articular cartilage of the 
metacarpophalangeal joint of 4-6 month old female pigs. The isolated cells are then seeded at 25,000 cells/cm^ 
in Ham F-12 containing 10% FBS and 4 fig/ml gentamycin. The culture media is changed every third day. On 
day 12. the cells are seeded in 96 well plates at 5,000 cells/well in 100/a1 of die same media widiout serum and 
100 fil of either serum-free medium (negative control), stam-osporin (final concentration of 5 nM; positive control) 
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or the test PRO polypeptide are added to give a final volume of 200 /xl/weU. After 5 days at 37°C. 22 fi\ of 
media comtaining 100/ig/ml Hoechst 33342 and 50 ^tg/ml 5-CFDA is added to each well and incubated for an 
additional 10 minutes at 37°C. A picture of the green fluorescence is taken for each weU and the differentiation 
state of the chondrocytes is calculated by morphometric analysis. A positive result in the assay is obtained when 
the > 50% of the PRO polypeptide treated cells are differentiated (compared to the background obtained by the 
5 negative control). 

The following PRO polypeptides tested positive in this assay: PR0229, PRO 1272. and PRO4405. 

EXAMPLE 19 : Normal Human Dermal Fibroblast Proliferation (Assav 141) 

This assay is designed to determine whether PRO polypeptides of the present invention show the abUity 
10 to induce proliferation of human dermal fibroblast cells in culture and. therefore, function as useful growth 
factors. 

On day 0, human dermal fibroblast ceUs (from ceU lines, maximum of 12-14 passages) were plated m 
96-well plates at 1000 ceUs/well per 100 microliter and incubated overnight in complete media [fibroblast growth 
media (FGM, Clonetics). plus supplements: insulin, human epithelial growth factor (hEGF), gentamicin (GA- 

15 1000), and fetal bovine serum (PBS, Clonetics)]. On day 1. complete media was replaced by basal media [FGM 
plus 1% FBS] and addition of PRO polypeptides at 1%. 0.1% and 0.01%. On day 7. an assessment of cell 
proliferation was performed by Alamar Blue assay followed by Crystal Violet. Results are expresses as % of the 
cell growth observed with control buffer. ' * 

The following PRO polypeptides tested positive m this assay: PR0982. PR0357, PR0725. PRO1306, 

20 PR01419. PR0229. PR01272. PR0181. PR0214. PR0247, PR0337. PR0526, PR0363, PR0531. PRO1083. 
PRO840. PRO1080. PR0788. PR01478. PR01134, PR0826. PRO1005. PRO809. PR01194. PRO1071. 
PR01411, PRO1309. PRO1025. PR01181. PR01126. PR01186, PR01192. PR01244. PR01274. PR01412. 
PR01286, PRO1330. PR01347. PRO1305. PR01273, PR01279. PRO1340. PR01338. PR01343. PR01376, 
PR01387. PRO1409. PR01488. PRO 1474. PR01917. PRO1760, PR01567. PRO 1887. PRO 1928, PR04341. 

25 PR05723. PRO1801. PR04333. PR03543. PR03444, PRO4302. PR04322. PR05725. PRO4408, PRO9940. 
PR07154. PR07425, PRO6079, PR09836 and PRO10096. 

EXAMPLE 20 : Microarrav Analvsis to Detect Overexpression of P R O Polvnentides in Cancerous Tumors 

Nucleic acid microarrays, often containing thousands of gene sequences, are useful for identifying 

30 differentiaUy expressed genes in diseased tissues as compared to tiieir normal counterparts. Using nucleic acid 
microarrays. test and control mRNA samples fi-om test and control tissue san^les are reverse transcribed and 
labeled to generate cDNA probes. The cDNA probes are then hybridized to an array of nucleic acids immobUized 
on a solid support. The array is configured such that the sequence and position of each member of the array is 
known. For example, a selection of genes known to be expressed in certain disease states may be arrayed on a 

35 solid support. Hybridization of a labeled probe witii a particular array member indicates that the sample from 
which the probe was derived expresses Uiat gene. If the hybridization signal of a probe from a test (disease tissue) 
sample is greater than hybridization signal of a probe from a control (normal tissue) sample, the gene or genes 
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15 



20 



25 



overe;q)ressed in the disease tissue are identified. The implication of this result is that an overexpressed protein 
in a diseased tissue is useful not only as a diagnostic marker for die presence of the disease condition, but also 
as a therapeutic target for treatment of the disease condition. 

The methodology of hybridization of nucleic acids and microarray technology is well known in the art. 
In the present exanq)le, the specific preparation of nucleic acids for hybridization and probes, slides, and 
hybridization conditions are all detailed in U.S. Provisional Patent Application Serial No. 60/193,767, filed on 
March 31. 2000 and which is herein incorporated by reference. 

In the present example, cancerous tumors derived fi*om various human tissues were studied for PRO 
polypeptide-encoding gene expression relative to non-cancerous human tissue in an attempt to identify those PRO 
polypeptides which are overexpressed m cancerous tumors. Cancerous human tumor tissue from any of a variety 
of different human tumors was obtained and compared to a ''universal*' epithelial control sample which was 
prepared by pooling non-cancerous human tissues of epithelial origin, including liver, kidney, and lung. mRNA 
isolated from die pooled tissues represents a mbcture of expressed gene products firom these different tissues. 
Microarray hybridization experiments using the pooled control samples generated a linear plot in a 2-color 
analysis. The slope of the line generated in a 2-color analysis was then used to normalize the ratios of (testicontrol 
detection) viathin each experiment. The normalized ratios from various experiments were then compared and used 
to identify clustering of gene expression. Thus, the pooled "universal control" sample not only allowed effective 
relative gene expression determinations in a simple 2-sample comparison, it also allowed multi-sample 
comparisons across several experiments. 

In the present experiments, nucleic acid probes derived from the herein described PRO polypeptide- 
encoding nucleic acid sequences were used in the creation of the microarray and RNA fi-om a panel of nine 
different tumor tissues Gisted below) were used for the hybridization thereto. A value based upon the normalized 
ratio:experimentaI ratio was designated as a "cutoff ratio". Only values that were above this cutoff ratio were 
determined to be significant. Table 8 below shows the results of these experiments, demonstrating that various 
PRO polypeptides of the present invention are significantly overexpressed in various human tumor tissues, as 
compared to a non-cancerous human tissue control or other human tumor tissues. As described above, these data 
demonstrate that the PRO polypeptides of the present invention are useful not only as diagnostic markers for the 
presence of one or more cancerous tumors, but also serve as therapeutic targets for the treatment of those tumors. 



TABLE 8 



30 



35 



40 



Molecule 
PRO6004 

PR04981 
PR04981 

PR07174 

PR05778 
PR05778 
PR05778 



is overexpressed in: 
colon tumor 

colon tumor 
limg tumor 

colon tumor 



lung tumor 
breast tumor 
liver tumor 



as compared to normal control : 
universal normal control 

universal normal control 
universal normal control 

imiversal normal control 

universal normal control 
imiversal normal control 
universal normal control 
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Molecule 
PR04332 

PR09799 

PRO9909 

PR09917 
PR09917 
PR09917 

PR09771 

PR09877 

PRO9903 

PRO9830 

PR07155 
PR07155 
PRO7155 

PR09862 

PR09882 

PR09864 

PRO10013 

PR09885 

PR09879 

PROlOlll 
PRO 101 11 

PR09925 
PR09925 
PR09925 
PR09925 

PRO9905 

PRO10276 

PR09898 

PRO9904 

PR019632 

PR019672 



is overexpressed in: 
colon tumor 

colon tumor 

colon tumor 

colon tumor 
lung tumor 
breast tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 
lung tumor 
prostate tumor 

colon tumor 

colon mmor 

colon tumor 

colon tumor 

colon tumor 

colon tumor . 

colon tumor 
rectal tumor 

breast tumor 
rectal tumor 
colon tumor 
lung tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 



as compared to normal control : 
imiversal normal control 

universal normal control 

imiversal normal control 

universal normal control 
imiversal normal control 
universal normal control 

universal normal control 

imiversal normal control 

universal normal control 

universal normal control 

universal normal control 
universal normal control 
imiversal normal control 

universal normal control 

universal normal control 

universal normal control 

universal normal control 

universal normal control 

universal normal control 

universal normal control 
universal normal control 

universal normal control 
universal normal control 
universal normal control 
universal normal control 

universal normal control 

universal normal control . 

universal normal control 

imiversal normal control 

universal normal control 

universal normal control 
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15 



20 



25 



30 



35 



40 



45 



50 



Molecule 
PR09783 
PR09783 
PR09783 
PR09783 
PR09783 

PRO 10112 

PRO10284 

PROlOlOO 

PRO 19628 

PRO 19684 

PRO10274 

PRO9907 

PR09873 

PRO10201 

PRO10200 

PRO10196 

PRO 10282 
PRO10282 
PRO10282 
PRO10282 

PRO19650 

PR021184 
PR021184 
PR021184 

PRO21201 
PRO21201 

PR021175 
PR021175 
PR021175 

PRO21340 
PRO21340 

PR021384 
PR021384 
PR021384 



is overexpressed in: 
colon tumor 
lung tumor 
breast tumor 
prostate tumor 
rectal tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

colon tumor 

lung tumor 
breast tumor 
colon tumor 
rectal tumor 

colon tumor 

lung tumor 
breast tumor 
colon tumor 

breast tumor 
colon tumor 

breast tumor 
colon tumor 
lung tumor 

colon tumor 
prostate tumor 

colon tumor 
lung tumor 
breast tumor 



TABLE 8 (conf) 



as compared to normal control : 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
imiversal normal control 

imiversal normal control 

universal normal control 

universal normal control 

universal normal control 

imiversal normal control 

universal normal control 

imiversal normal control 

imiversal normal control 

universal normal control 

universal normal control 

universal normal control 

universal normal control 
universal normal control 
universal normal control 
imiversal normal control 

universal normal control 

universal normal control 
universal normal control 
universal normal control 

universal normal control 
universal normal control 

universal normal control 
universal normal control 
universal normal control 

imiversal normal control 
universal normal control 

universal normal control 
universal normal control 
universal normal control 
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EXAMPLE 21 : Tissue Expression Distribution 

Oligonucleotide probes were constructed from the PRO polypeptide-encoding nucleotide sequence shown 
in the accompanying figures for use in quantitative PGR amplification reactions. The oligonucleotide probes were 
chosen so as to give an approximately 200-600 base pair amplified fragment from the 3' end of its associated 
template in a standard PGR reaction. The oligonucleotide probes were employed in standard quantitative PGR 
5 amplification reactions with cDNA Ubraries isolated from different human adult and/or fetal tissue sources and 
analyzed by agarose gel electrophoresis so as to obtain a quantitative determination of the level of expression of 
the PRO polypeptide-encoding nucleic acid in the various tissues tested. Knowledge of the expression pattern or 
the differential expression of the PRO polypeptide-encoding nucleic acid in varioiis different human tissue types 
provides a diagnostic marker useful for tissue typing, with or without other tissue-specific markers, for 
10 determining the primary tissue source of a metastatic tumor, and the like. The results of these assays demonstrated 
the following: 

(1) the DNA94849-2960 molecule is significantly expressed in the following tissues: cartilage, testis, colon 
tumor, heart, placenta, bone marrow, adrenal gland, prostate, spleen aortic endothelial cells and uterus, and not 
significantly expressed in the following tissues: HUVEC. 

15 (2) the DNA 100272-2969 molecule is significantiy expressed in cartilage, testis, human umblilical vein 
endothelial cells (HUVEC), colon tumor, heart, placenta, bone marrow, adrenal gland, prostate, spleen and aortic 
endothelial cells; and not significantly expressed in uterus. Among a panel of normal and tumor cells examined, 
the DNA 100272-2969 was foimd to be expressed in normal esophagus, esophageal tumor, normal stomach, 
stomach tumor, normal kidney, kidney tumor, normal lung, lung tumor, normal rectum, rectal tumor, normal 

20 liver and liver tumor. 

(3) the DNA 108696-2966 molecule is highly expressed in prostate and also expressed in testis, bone marrow and 
spleen. The DNA 108696-2966 molecule is expressed in normal stomach, but not expressed in stomach tumor. 
The DNA 108696-2966 molecule is not expressed m normal kidney, kidney tumor, normal lung, or lung tumor. 
The DNA 108696-2966 molecule is highly expressed in normal rectum, lower expression in rectal tumor. The 

25 DNA 108696-2966 molecule is not expressed m normal liver or liver tumor. The DNA 108696-2966 molecule is 
not expressed in normal esophagus, esophagial tumor, cartilage. HUVEG. colon tumor, heart, placenta, adrenal 
gland, aortic endothelial cells and uterus - 

(4) the DNAl 19498-2965 molecule is significantly expressed m the following tissues: highly expressed in aortic 
endothelial cells, and also significantly expressed in cartilage, testis, HUVEC, colon tumor, heart, placenta, bone 

30 marrow, adrenal galnd. prostate and spleen. It is not significantly expressed in uterus. 

(5) the DNAl 19530-2968 molecule is expressed in the following tissues: normal esophagus and not expressed 
in the following tissues: esophageal tumors, stomach tumors, normal stomach, normal kidney, kidney tumor, 
normal lung, lung tumor, normal rectum, rectal tumors, normal liver or liver tumors. 

(6) the DNA 129794-2967 molecule is significantly expressed m testis and adrenal gland; and not significantly 
35 expressed in cartilage, human umblilical vein endothelial ceUs (HUVEC), colon tumor, heart, placenta, bone 

marrow, prostate, spleen, aortic endothelial cells and uterus. 

(7) the DNA 13 1590-2962 molecule is significantly expressed in the following tissues: bone marrow, adrenal 
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gland, prostate, spleen, uterus, cartilage, testis, colon tumor, heart, and placenta, and not significantly expressed 
in the following tissues: HUVEC, and aortic endothelial cells. 

(8) the DNA 149995-287 1 molecule is highly expressed in testis , and adrenal gland; expressed m cartilage, human 
iraiblilical vein endothelial cells (HUVEC), colon tumor, heart, prostate and uterus; weakly expressed in bone 
marrow, spleen and aortic endothelial cells; and not significantly expressed in placenta. 
5 (9) the DNA 167678-2963 molecule is significantly expressed in the following tissues: normal esophagus, 
esophagial tumor, highly expressed in normal stomach, stomach tumor, highly expressed in normal kidney, kidney 
tumor, expressed in limg, lung tumor, normal rectum, rectal tumor, weakly expressed in normal liver, and not 
significantly expressed in liver tumor. 

(10) the DNA 168028-2956 molecule is highly expressed in bone marrow; expressed in testis, human umblilical 
10 vein endothelial cells (HUVEC), colon tumor, heart, placenta, adrenal gland, prostate, spleen, aortic endothelial 
cells and uterus; and is weakly expressed in cartilage. Among a panel of normal and tumor samples examined, 
the DNA 168028-2956 was found to be expressed in stomach tumor, normal kidney, kidney tumor, lung tumor, 
normal rectum and rectal tumor; and not expressed in normal esophagus, esophageal tumor, normal stomach, 
normal lung, normal liver and liver tumor. 
15 (11) the DNA 176775-2957 molecule is highly expressed in testis; expressed in cartilage and prostate; weakly 
expressed in adrenal gland, spleen and uterus; and not significantly expressed inhmnan umblilical vein endothelial 
cells (HUVEC), colon tumor, heart, placenta, bone marrow and aortic endothelial cells. 
(12) the DNA 1773 13-2982 molecule is significantly expressed in prostate and aortic endothelial cells; and not 
significantly expressed in cartilage, testis, human umbilical vein endothelial cells (HUVEC), colon tumor, heart, 
20 placenta, bone marrow, adrenal gland, spleen and uterus. Among a panel of normal and tumor cells, the 
DNA 1773 13-2982 molecule was found to be expressed in esophageal tumor but not in normal esophagus, normal 
stomach, stomach tumor, normal kidney, kidney tumor, normal lung, lung tumor, normal rectum, rectal tumor, 
normal liver and liver tumor. 
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WHAT IS CLAIMED IS : 

1. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 
that encodes an amino acid sequence selected from the group consisting of tiie amino acid sequence shown in 
Figure 2 (SEQ ID NO:2). Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID N0:8). Figure 
10 (SEQ ID NO: 10), Figure 12 (SEQ ID NO: 12). Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16). 
5 Figure 18 (SEQ ID NO:18). Figure 20 (SEQ ID NO:20). Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID 
NO:24). Figure 26 (SEQ ID NO:26). Figure 28 (SEQ ID NO:28). Figure 30 (SEQ ID NO:30), Figure 32 (SEQ 
ID N6:32), Figure 34 (SEQ ID NO:34). Figure 36 (SEQ ID NO:36). Figure 38 (SEQ ID NO:38). Figure 40 
(SEQ ID NO:40). Figure 42 (SEQ ID NO:42). Figure 44 (SEQ ID NO:44). Figure 46 (SEQ ID NO:46), Figure 
48 (SEQ ID NO:48). Figure 50 (SEQ ID NO:50). Figure 52 (SEQ ID NO:52). Figure 54 (SEQ ED NO:54). 
10 Figure 56 (SEQ ID NO:56). Figure 58 (SEQ ID NO:58). Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID 
NO:62). Figure 64 (SEQ ID NO:64). Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68). Figure 70 (SEQ 
ID NO:70), Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 
(SEQ ID NO:78). Figure 80 (SEQ ID NO:80). Figure 82 (SEQ ID NO:82). Figure 84 (SEQ ID NO:84). Figure 
86 (SEQ ID NO:86). Figure 88 (SEQ ID NO:88). Figure 90 (SEQ ID NO:90). Figure 92 (SEQ ID NO:92). 
15 Figure 94 (SEQ ID NO:94). Figure 96 (SEQ ID NO:96). Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID 
NO: 100). Figure 102 (SEQ ID NO: 102). Figure 104 (SEQ ID NO: 104). Figure 106 (SEQ ID NO: 106). Figure 
108 (SEQ ID NO:108). Figure 110 (SEQ ID NO:110). Figure 112 (SEQ ID NO:112). Figure 114 (SEQ ID 
NO:114). Figure 116 (SEQ ID NO:116), Figure 118 (SEQ ID NO:118). Figure 120 (SEQ ID NO: 120). Figure 
122 (SEQ ID NO: 122), Figure 124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126). Figure 128 (SEQ ID 
20 - NO:128), Figure 130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO: 134). Figure 
136 (SEQ ID NO:136), Figure 138 (SEQ ID NO:138). Figure 140 (SEQ ID NO:140). Figure 142 (SEQ ID 
NO:142). Figure 144 (SEQ ID NO:144). Figure 146 (SEQ ID NO:146). Figure 148 (SEQ ID NO: 148). -Figure 
150 (SEQ ID NO:150). Figure 152 (SEQ ID NO:152). Figure 154 (SEQ ID NO:154). Figure 156 (SEQ ID 
NO:156). Figure 158 (SEQ ID NO:158). Figure 160 (SEQ ID NO:160). Figure 162 (SEQ ID NO:162). Figure 
25 164 (SEQ ID NO: 164). Figure 166 (SEQ ID NO: 166). Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID 
NO:170). Figure 172 (SEQ ID NO:172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176). Figure 
178 (SEQ ID NO:178), Figure 180 (SEQ ID N0:180). Figure 182 (SEQ ID NO:182). Figure 184 (SEQ ID 
NO: 184). Figure 186 (SEQ ID NO: 186), Figure 188 (SEQ ID NO: 188). Figure 190 (SEQ ID NO: 190). Figure 
192 (SEQ ID NO: 192), Figure 194 (SEQ ID NO: 194). Figure 196 (SEQ ID NO: 196). Figure 198 (SEQ ID 
30 NO: 198), Figure 200 (SEQ ID NO:200). Figure 202 (SEQ ID NO:202). Figure 204 (SEQ ID NO:204). Figure 
206 (SEQ ID NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210). Figure 212 (SEQ ID 
NO:212). Figure 214 (SEQ ID NO:214). Figure 216 (SEQ ID NO:2l6), Figure 218 (SEQ ID NO:218). Figure 
220 (SEQ ID NO:220), Figure 222 (SEQ ID NO:222). Figure 224 (SEQ ID NO:224). Figure 226 (SEQ ID 
NO:226), Figure 228 (SEQ ID NO:228). Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232). Figure 
35 234 (SEQ ID NO:234). Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238). Figure 240 (SEQ ID 
NO:240). Figure 242 (SEQ ID NO:242). and Figure 244 (SEQ ID NO:244). 
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2. Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the nucleotide sequence shown in Figures lA-lB (SEQ ID NO:l), Figure 
3 (SEQ ID N0:3), Figure 5 (SEQ ID N0:5), Figure 7 (SEQ ID NO:7), Figure 9 (SEQ ID NO:9), Figure U 
(SEQ ID NO: 1 1), Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO: 15), Figure 17 (SEQ ID NO: 17), Figure 
19 (SEQ ID NO: 19), Figure 21 (SEQ ID NO:21), Figure 23 (SEQ ID NO:23), Figure 25 (SEQ ID NO:25), 
5 Figure 27 (SEQ ID NO:27), Figure 29 (SEQ ID NO:29), Figure 31 (SEQ ID N0:31), Figure 33 (SEQ ID 
NO:33), Figure 35 (SEQ ID NO:35), Figure 37 (SEQ ID NO:37), Figure 39 (SEQ ID NO:39). Figure 41 (SEQ 
ID NO:41), Figure 43 (SEQ ID NO:43). Figure 45 (SEQ ID NO:45), Figure 47 (SEQ ID NO:47), Figure 49 
(SEQ ID NO:49). Figure 51 (SEQ ID N0:51), Figure 53 (SEQ ID NO:53). Figure 55 (SEQ ID NO:55), Figure 
57 (SEQ ID NO:57). Figures 59A-59B (SEQ ID NO:59), Figure 61 (SEQ ID NO:61), Figure 63 (SEQ ID 
10 NO:63), Figure 65 (SEQ ID NO:65), Figure 67 (SEQ ID NO:67). Figure 69 (SEQ ID NO:69), Figure 71 (SEQ 
ID NO:71), Figure 73 (SEQ ID NO:73), Figure 75 (SEQ ID NO:75). Figure 77 (SEQ ID NO:77), Figure 79 
(SEQ ID NO:79), Figure 81 (SEQ ID NO:81), Figure 83 (SEQ ID NO:83). Figure 85 (SEQ ID NO:85). Figure 
87 (SEQ ID NO:87), Figure 89 (SEQ ID NO:89). Figure 91 (SEQ ID NO:91). Figure 93 (SEQ ID NO:93). 
Figure 95 (SEQ ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID NO:99), Figure 101 (SEQ ID 
15 NO: 101), Figure 103 (SEQ ID NO: 103), Figure 105 (SEQ ID NO: 105), Figure 107 (SEQ ID NO: 107), Figure 
109 (SEQ ID NO: 109), Figure 111 (SEQ ID NO: 111), Figure 113 (SEQ ID NO: 113), Figure 115 (SEQ ID 
NO: 115). Figure 117 (SEQ ID NO: 117). Figure 119 (SEQ ID NO: 119), Figure 121 (SEQ ID NO: 121). Figure 
123 (SEQ ID NO: 123), Figure 125 (SEQ ID NO: 125), Figure 127 (SEQ ID NO: 127), Figure 129 (SEQ ID 
NO: 129), Figure 131 (SEQ ID N0:131), Figure 133 (SEQ ID NO: 133). Figure 135 (SEQ ID NO:135), Figure 
20 137 (SEQ ID NO: 137). Figure 139 (SEQ ID NO: 139). Figure 141 (SEQ ED NO: 141), Figure 143 (SEQ ID 
NO: 143), Figure 145 (SEQ ID NO: 145), Figure 147 (SEQ ID NO: 147), Figure 149 (SEQ ID NO: 149). Figure 
151 (SEQ ID NO:151), Figure 153 (SEQ ID NO:153). Figure 155 (SEQ ID NO;155). Figure 157 (SEQ ID 
NO: 157), Figure 159 (SEQ ID NO: 159). Figure 161 (SEQ ID NO: 161). Figure 163 (SEQ ID NO: 163). Figure 
165 (SEQ ID NO: 165), Figure 167 (SEQ ID NO:167). Figure 169 (SEQ ID NO: 169). Figure 171 (SEQ ID 
25 NO:171). Figure 173 (SEQ ID NO:173), Figure 175 (SEQ ID NO:175). Figure 177 (SEQ ID NO:177), Figure 
179 (SEQ ID NO: 179), Figure 181 (SEQ ID NO: 181), Figure 183 (SEQ ID NO: 183). Figure 185 (SEQ ID 
NO:185), Figure 187 (SEQ ID NO:187). Figure 189 (SEQ ID NO:189), Figure 191 (SEQ ID NO:191), Figure 
193 (SEQ ID NO: 193). Figure 195 (SEQ ID NO: 195), Figure 197 (SEQ ID NO: 197). Figure 199 (SEQ ID 
NO: 199), Figure 201 (SEQ ID NO:201). Figure 203 (SEQ ID NO:203), Figure 205 (SEQ ID NO:205), Figure 
30 207 (SEQ ID NO:207). Figure 209 (SEQ ID NO:209), Figure 211 (SEQ ID NO:211). Figure 213 (SEQ ID 
NO:213). Figure 215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:2i7), Figure 219 (SEQ ID NO:219), Figure 
221 (SEQ ID NO:221). Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID NO:225). Figure 227 (SEQ ID 
NO:227), Figure.229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231). Figure 233 (SEQ ID NO:233). Figure 
235 (SEQ ID NO:235). Figure 237 (SEQ ID NO:237). Figure 239 (SEQ ID NO:239). Figure 241 (SEQ ID 
35 NO:241), and Figure 243 (SEQ ID NO:243). 

3 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
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selected from the group consisting of the full-length coding sequence of the nucleotide sequence shown in Figures 
lA-lB (SEQ ID NO: 1). Figure 3 <SEQ ID NO:3), Figure 5 (SEQ ID NO:5). Figure 7 (SEQ ID NO:7). Figure 
9 (SEQ ID N0:9). Figure 11 (SEQ ID NO: 11), Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO: 15). Figure 
17 (SEQ ID NO: 17), Figure 19 (SEQ ID NO: 19). Figure 21 (SEQ ID NO:21), Figure 23 (SEQ ID NO:23), 
Figure 25 (SEQ ID NO:25), Figure 27 (SEQ ID NO:27), Figure 29 (SEQ ID NO:29), Figure 31 (SEQ ID 
5 NO:31), Figure 33 (SEQ ID NO:33), Figure 35 (SEQ ID NO:35), Figure 37 (SEQ ID NO:37), Figure 39 (SEQ 
ID NO:39), Figure 41 (SEQ ID NO:4i), Figure 43 (SEQ ID NO:43), Figure 45 (SEQ ID NO:45), Figure 47 
(SEQ ID NO:47), Figure 49 (SEQ ID NO:49), Figure 51 (SEQ ID NO:51), Figure 53 (SEQ ID NO:53), Figure 
55 (SEQ ID NO:55), Figure 57 (SEQ ID NO:57), Figures 59A-59B (SEQ ID NO:59), Figure 61 (SEQ ID 
NO:61). Figure 63 (SEQ ID NO:63), Figure 65 (SEQ ID NO:65), Figure 67 (SEQ ID NO:67). Figure 69 (SEQ 

10 ID NO:69). Figure 71 (SEQ ID NO:71), Figure 73 (SEQ ID NO:73), Figure 75 (SEQ ID NO:75), Figure 77 
(SEQ ID NO:77), Figure 79 (SEQ ID NO:79), Figure 81 (SEQ ID NO:81), Figure 83 (SEQ ID NO:83), Figure 
85 (SEQ ID NO:85), Figure 87 (SEQ ID NO:87), Figure 89 (SEQ ID NO:89). Figure 91 (SEQ ID NO:91). 
Figure 93 (SEQ ID NO:93), Figure 95 (SEQ ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID 
NO:99), Figure 101 (SEQ ID NO: 101), Figure 103 (SEQ ID NO: 103). Figure 105 (SEQ ID NO: 105), Figure 

15 107 (SEQ ID NO:107), Figure 109 (SEQ ID NO:109). Figure 111 (SEQ ID NO:!!!). Figure 113 (SEQ ID 
NO:113). Figure 115 (SEQ ID NO:115). Figure 117 (SEQ ID NO:117). Figure 119 (SEQ ID NO:119), Figure 
121 (SEQ ID NO:121). Figure 123 (SEQ ID NO:123). Figure 125 (SEQ ID NO:125). Figure 127 (SBQ ID 
NO:127). Figure 129 (SEQ ID NO:129), Figure 131 (SEQ ID NO:131), Figure 133 (SEQ ID NO: 133) .^Figure 
135 (SEQ ID NO: 135). Figure 137 (SEQ ID NO: 137). Figure 139 (SEQ ID NO: 139). Figure 141 (SEQ ID 

20 NO: 141). Figure 143 (SEQ ID NO: 143). Figure 145 (SEQ ID NO: 145). Figure 147 (SEQ ID NO: 147) .'^Figure 
149 (SEQ ID NO:149). Figure 151 (SEQ ID NO:151). Figure 153 (SEQ ID NO:153). Figure 155 (SEQ ID 
NO: 155), Figure 157 (SEQ ID NO: 157). Figure 159 (SEQ ID NO: 159), Figure 161 (SEQ ID NO: 161)., Figure 
163 (SEQ ID NO:163). Figure 165 (SEQ ID NO:165). Figure 167 (SEQ ID NO:167), Figure 169 (SEQ ID 
NO:169), Figure 171 (SEQ ID N0:171), Figure 173 (SEQ ID NO:173). Figure 175 (SEQ ID NO:175). Figure 

25 177 (SEQ ID NO: 177), Figure 179 (SEQ ID NO: 179). Figure 181 (SEQ ID NO: 181). Figure 183 (SEQ ID 
NO: 183), Figure 185 (SEQ ID NO: 185), Figure 187 (SEQ ID NO: 187), Figure 189 (SEQ ID NO: 189). Figure 
191 (SEQ ID NO:191), Figure 193 (SEQ ID NO:193), Figure 195 (SEQ ID NO:195), Figure 197 (SEQ ID 
NO: 197), Figure 199 (SEQ ID NO: 199), Figure 201 (SEQ ID NO:201). Figure 203 (SEQ ID NO:203), Figure 
205 (SEQ ID NO:205). Figure 207 (SEQ ID NO:207). Figure 209 (SEQ ID NO:209), Figure 211 (SEQ ID 

30 NO:2U). Figure 213 (SEQ ID NO:213). Figure 215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:217). Figure 
219 (SEQ ID NO:219), Figure 221 (SEQ ID NO:221), Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID 
NO:225), Figure 227 (SEQ ID NO:227). Figure 229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231), Figure 
233 (SEQ ID NO:233). Figure 235 (SEQ ID NO:235), Figure 237 (SEQ ID NO:237), Figure 239 (SEQ ID 
NO:239). Figure 241 (SEQ ID NO:241). and Figure 243 (SEQ ID NO:243). - 

35 c 
4 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to the full-length coding 
sequence of the DNA deposited under any ATCC accession number shown in Table 7. 
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5. A vector comprising the nucleic acid of Qaim 1. 

6. A host cell comprising the vector of Claim 5. 

7. . The host cell of Claim 6, wherein said cell is a CHO cell. 

5 . 

„ 8. The host cell of Claim 6, wherein said cell is an E. coli, 

9. . The host cell of Claim 6, wherein said cell is a yeast cell. 

10 10. A process for producing a PRO polypeptide comprising culturing the host cell of Claim 6 imder 

conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the cell 
culture. 

11. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 

15 sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), 
Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), 
Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14). Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ ID 
NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ 
ID NO:26), Figure 28 (SEQ ID NO:28). Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 

20 (SEQ ID NO:34). Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 
42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48). 
Figure 50 (SEQ ID NO:50). Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID 
NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ 
ID NO:64). Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70). Figure 72 

25 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 
80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84). Figure 86 (SEQ ID NO:86), 
Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID 
NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 
(SEQ ID NO: 102). Figure 104 (SEQ ID NO: 104). Figure 106 (SEQ ID NO: 106). Figure 108 (SEQ ID NO: 108), 

30 Figure 1 10 (SEQ ID NO: 1 10). Figure 1 12 (SEQ ID NO: 1 12), Figure 1 14 (SEQ ID NO: 1 14). Figure 1 16 (SEQ 
ID NO: 1 16). Figure 1 1 8 (SEQ ID NO: 1 18), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122). Figure 
124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126). Figure 128 (SEQ ID NO: 128). Figure 130 (SEQ ID 
NO: 130), Figure 132 (SEQ ID NO: 132). Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID NO: 136). Figure 
138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142). Figure 144 (SEQ ID 

35 NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148). Figure 150 (SEQ ID NO: 150), Figure 
.152 (SEQ ID.NO:152), Figure 154 (SEQ ID NO:154). Figure 156 (SEQ ID NO:156). Figure 158 (SEQ ID 
NO:158). Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO: 162). Figure 164 (SEQ ID NO:164). Figure 
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166 (SEQ ID NO:166), Figure 168 (SEQ ID NO:l68), Figure 170 (SEQ ID NO:170), Figure 172 (SEQ ID 
NO: 172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176). Figure 178 (SEQ ID NO: 178). Figure 
180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182). Figure 184 (SEQ ID NO: 184). Figure 186 (SEQ ID 
NO:186). Figure 188 (SEQ ID NO:188). Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID NO:192). Figure 
194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:I96). Figure 198 (SEQ ID NO:198), Figure 200 (SEQ ID 
5 NO:200). Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204). Figure 206 (SEQ ID NO:206>. Figure 
208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210). Figure 212 (SEQ ID NO:212). Figure 214 (SEQ ID 
NO:214). Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218). Figure 220 (SEQ ID NO:220), Figure 
222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226). Figure 228 (SEQ ID 
NO:228), Figure 230 (SEQ ID NO:230). Figure 232 (SEQ ID NO:232). Figure 234 (SEQ ID NO:234). Figure 
10 236 (SEQ ID NO:236). Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240). Figure 242 (SEQ ID 
NO:242), and Figure 244 (SEQ ID NO:244). 

12. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence encoded by the full-length coding sequence of the DNA deposited under any ATCC accession number 

15 shown in Table 7. . . 

13. A chimeric molecule comprising a polypeptide according to Claim 1 1 fused to a heterologous 

amino acid sequence. - ^' 

- f t. 

20 14. The chimeric molecule of Claim 13, wherein said heterologous amino acid sequence is an 

epitope tag sequence. 

15. The chuneric molecule of Claim 13, wherein said heterologous amino acid sequence is a Fc 
region of an inmiunoglobulin. 

25 

16. An antibody which specifically binds to a polypeptide according to Claim 11. 

17. The antibody of Claim 16. wherein said antibody is a monoclonal antibody, a humanized 
antibody or a single-chain antibody. 

30 ' ' 

18. Isolated nucleic acid having at least 80% nucleic acid sequence identity to: 

(a) a nucleotide sequence encodmg the polypeptide shown in Figure 2 (SEQ ID NO:2). Figure 4 
(SEQ ID NO:4). Figure 6 (SEQ ID NO:6). Figure 8 (SEQ ID N0:8). Figure 10 (SEQ ID NO: 10), Figure 12 
(SEQ ID NO: 12). Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16). Figure 18 (SEQ ID NO: 18). Figure 
35 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), 
Figure 28 (SEQ ID NO:28). Figure 30 (SEQ ID NO:30). Figure 32 (SEQ ID NO:32). Figure 34 (SEQ ID 
NO:34). Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38).^Figure 40 (SEQ ID NO:40), Figure 42 (SEQ 
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ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46). Figure 48 (SEQ ID NO:48), Figure 50 
(SEQ ID NO:50). Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54). Figure 56 (SEQ ID NO:56). Figure 
58 (SEQ ID NO:58). Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64). 
Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ED NO:68), Figure 70 (SEQ ID NO:70). Figure 72 (SEQ ID 
NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76). Figure 78 (SEQ ID NO:78). Figure 80 (SEQ 
5 ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO;86), Figure 88 
(SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92). Figure 94 (SEQ ID NO:94), Figure 
96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98). Figure 100 (SEQ ID NO: 100). Figure 102 (SEQ ID NO: 102), 
Figure 104 (SEQ ID NO:104). Figure 106 (SEQ ID NO:106). Figure 108 (SEQ ID NO:108). Figure 110 (SEQ 
ID NO: 1 10), Figure 1 12 (SEQ ID NO: 112), Figure 1 14 (SEQ ID NO: 1 14), Figure 1 16 (SEQ ID NO: 1 16), Figure 
10 118 (SEQ ID NO:118), Figure 120 (SEQ ID NO:120), Figure 122 (SEQ ID NO:122), Figure 124 (SEQ ID 
NO:124), Figure 126 (SEQ ID NO:126). Figure 128 (SEQ ID NO:128). Figure 130 (SEQ ID NO:130), Figure 
132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134). Figure 136 (SEQ ID NO: 136), Figure 138 (SEQ ID 
NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID NO: 144), Figure 
146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 152 (SEQ ID 

15 NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID NO:158), Figure 
160 (SEQ ID NO: 160). Figure 162 (SEQ ID NO: 162). Figure 164 (SEQ ID NO: 164). Figure 166 (SEQ ID 
NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 172 (SEQ ID NO: 172). Figure 
174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176). Figure 178 (SEQ ID NO:178). Figure 180 (SEQ ID 
NO:180). Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:184), Figure 186 (SEQ ID NO:186), Figure 

20 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID NO:192), Figure 194 (SEQ ID 
NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:l98). Figure 200 (SEQ ID NO:200). Figure 
202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206). Figure 208 (SEQ ID 
NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214). Figure 
216 (SEQ ID NO:216). Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220). Figure 222 (SEQ ID 

25 NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), Figure 
230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232). Figure 234 (SEQ ID NO:234), Figure 236 (SEQ ID 
NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240). Figure 242 (SEQ ID NO:242), or 
Figure 244 (SEQ ID NO:244). lacking its associated signal peptide; 

(b) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 

30 (SEQ ID N0:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ 
ID NO:10). Figure 12 (SEQ ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 
(SEQ ID NO: 18). Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 
26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30). Figure 32 (SEQ ID NO:32), 
Figure 34 (SEQ ID NO:34). Figure 36 (SEQ ID NO:36). Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 

35 NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 
• ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 
■ (SEQ ID NO:56), Figure 58 (SEQ ID NO:58). Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 
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64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66). Figure 68 (SEQ ID NO:68). Figure 70 (SEQ ID NO:70). 
Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID 
NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ 
ID NO:86), Figure 88 (SEQ ID NO:88). Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92). Figure 94 
(SEQ ID NO:94), Figure 96 (SEQ ID NO:96). Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), 
5 Figure 102 (SEQ ID NO: 102). Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ 
ID NO: 108), Figure 1 10 (SEQ ID NO: 1 10), Figure 1 12 (SEQ ID NO: 112). Figure 1 14 (SEQ ID NO: 1 14). Figure 
116 (SEQ ID NO:116). Figure 118 (SEQ ID NO:118), Figure 120 (SEQ ID NO:120). Figure 122 (SEQ ID 
NO:122), Figure 124 (SEQ ID N0:124), Figure 126 (SEQ ID NO:126). Figure 128 (SEQ ID NO:128). Figure 
130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132). Figure 134 (SEQ ID NO: 134). Figure 136 (SEQ ID 

10 NO: 136). Figure 138 (SEQ ID NO: 138). Figure 140 (SEQ ID NO: 140). Figure 142 (SEQ ID NO: 142), Figure 
144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146). Figure 148 (SEQ ID NO: 148). Figure 150 (SEQ ID 
NO: 150), Figure 152 (SEQ ID NO: 152). Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156). Figure 
158 (SEQ ID NO: 158). Figure 160 (SEQ ID NO: 160). Figure 162 (SEQ ID NO: 162). Figure 164 (SEQ ID 
NO: 164), Figure 166 (SEQ ID NO: 166). Figure 168 (SEQ ID NO: 168). Figure 170 (SEQ ID NO: 170). Figure 

15' 172 (SEQ ID NO:172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176). Figure 178 (SEQ ID 
NO: 178), Figure 180 (SEQ ID NO: 180). Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184). Figure 
186 (SEQ ID NO: 186), Figure 188 (SEQ ID NO: 188). Figure 190 (SEQ ID NO: 190). Figure 192 (SEQ ID 
NO:192). Figure 194 (SEQ ID NO:194). Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO: 198). Figure 
200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204). Figure 206 (SEQ ID 

20 NO:206). Figure 208 (SEQ ID NO:208). Figure 210 (SEQ ID NO:210). Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216). Figure 218 (SEQ ID NO:218). Figure 220 (SEQ ID 
NO:220). Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224). Figure 226 (SEQ ID NO:226). Figure 
228 (SEQ ID NO:228). Figure 230 (SEQ ID NO:230). Figure 232 (SEQ ID NO:232). Figure 234 (SEQ ID 
NO:234). Figure 236 (SEQ ID NO:236). Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240). Figure 

25 242 (SEQ ID NO:242), or Figure 244 (SEQ ID NO:244), with its associated signal peptide; or 

(c) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2). Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8). Figure 10 (SEQ 
ID NO:10), Figure 12 (SEQ ID N0:12), Figure 14 (SEQ ID NO:14). Figure 16 (SEQ ID NO:16), Figure 18 
(SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24). Figure 

30 26 (SEQ ID NO:26). Figure 28 (SEQ ID NO:28). Figure 30 (SEQ ID NO:30). Figure 32 (SEQ ID NO:32), 
Figure 34 (SEQ ID NO:34). Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 
NO:40), Figure 42 (SEQ ID NO:42). Figure 44 (SEQ ID NO:44). Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 
ID NO:48). Figure 50 (SEQ ID NO:50). Figure 52 (SEQ ID NO:52). Figure 54 (SEQ ID NO:54). Figure 56 
(SEQ ID NO:56), Figure 58 (SEQ ID NO:58). Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 

35 64 (SEQ ID NO:64). Figure 66 (SEQ ID NO:66). Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70)V- 
Figure 72 (SEQ ID NO:72). Figure 74 (SEQ ID NO:74). Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID 
NO:78). Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82). Figure 84 (SEQ ID NO:84). Figure 86 (SEQ 
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ID NO:86), Figure 88 (SEQ ID NO:88). Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 
(SEQ ID NO:94), Figure 96 (SEQ ID NO:96). Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), 
Figure 102 (SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ 
ID NO: 108), Figure 1 10 (SEQ ID NO: 1 10), Figure 1 12 (SEQ ID NO: 1 12), Figure 1 14 (SEQ ID NO: 1 14). Figure 
116 (SEQ ID NO:116), Figure 118 (SEQ ID NO:118), Figure 120 (SEQ ID NO:120), Figure 122 (SEQ ID 
5 NO: 122), Figure 124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128). Figure 
130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134). Figure 136 (SEQ ID 
NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO: 142). Figure 
144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID 
NO: 150), Figure 152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO: 154). Figure 156 (SEQ ID NO: 156), Figure 
10 158 (SEQ ID NO: 158). Figure 160 (SEQ ID NO: 160). Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID 
NO: 164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 
172 (SEQ ID NO: 172), Figure 174 (SEQ ID NO: 174). Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID 
NO:178), Figure 180 (SEQ ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:184). Figure 
186 (SEQ ID NO: 186). Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 
15 NO:192), Figure 194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:196), Figure 19S (SEQ ID NO:198), Figure 
200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204). Figure 206 (SEQ ID 
NO:206). Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214). Figure 216 (SEQ ID NO:216). Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226). Figure 
20 228 (SEQ ID NO:228). Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 
NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240). Figure 
242 (SEQ ID NO:242), or Figure 244 (SEQ ID NO:244), lacking its associated signal peptide. 

19. An isolated polypeptide having at least 80% amino acid sequence identity to: 
(a) an amino acid sequence of the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ 
ID NO:4). Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), Figure 12 (SEQ ID 
NO: 12), Figure 14 (SEQ ID NO: 14). Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ ID NO: 18), Figure 20 (SEQ 
ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), Figure 28 
(SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 (SEQ ID NO:34), Figure 

30 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38). Figure 40 (SEQ ID NO:40), Figure 42 (SEQ ID NO:42), 
Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), Figure 50 (SEQ ID 
NO:50). Figure 52 (SEQ ID NO:52). Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID NO:56). Figure 58 (SEQ 
ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64), Figure 66 
(SEQ ID NO:66). Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 (SEQ ID NO:72), Figure 

35 . 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76). Figure 78 (SEQ ID NO:78). Figure 80 (SEQ ID NO:80). 
Figure 82 (SEQ ED NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), Figure 88 (SEQ ID 
NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID NO:94), Figure 96 (SEQ 
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ID NO:96). Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO:100), Figure 102 (SEQ ID NO:102), Figure 
104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ ID NO:108), Figure 110 (SEQ ID 
NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO:114). Figure 116 (SEQ ID NO:116), Figure 
118 (SEQ ID NO: 118), Figure 120 (SEQ' ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 124 (SEQ ID 
NO: 124), Figure 126 (SEQ ID NO: 126). Figure 128 (SEQ ID NO:128), Figure 130 (SEQ ID NO:130), Figure 
5 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID NO: 136), Figure 138 (SEQ ID 
NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), Figure 144 (SEQ ID NO:144), Figure 
146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 152 (SEQ ID 
NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID NO: 158). Figure 
160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID NO: 164), Figure 166 (SEQ ID 

10 NO: 166). Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170). Figure 172 (SEQ ID NO: 172), Figure 
174 (SEQ ID NO: 174). Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO: 178), Figure 180 (SEQ ID 
NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 186 (SEQ ID NO: 186), Figure 
188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ ID NO: 192), Figure 194 (SEQ ID 
NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198). Figure 200 (SEQ ID NO:200), Figure 

15 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 208 (SEQ ID 
NO:208), Figure 210 (SEQ ID NO:210). Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214). Figure 
216 (SEQ ID NO:216). Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 222 (SEQ ID 
NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), Figure 
230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 236 (SEQ ID 

20 NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240). Figure 242 (SEQ ID NO:242), or Figure 
244 (SEQ ID NO:244), lacldng its associated signal peptide; 

(b) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 
ID N0:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID N0:6). Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID 
NO: 10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ 

25 ID NO: 18). Figure 20 (SEQ ID NO:20). Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24). Figure 26 
(SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30). Figure 32 (SEQ ID NO:32), Figure 
34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38). Figure 40 (SEQ ID NO:40), 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46). Figure 48 (SEQ ID 
NO:48). Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 

30 ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62). Figure 64 
(SEQ ID NO:64). Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68). Figure 70 (SEQ ID NO:70). Figure 
72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78). 
Figure 80 (SEQ ID NO:80). Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86). Figure 88 (SEQ ID NO:88). Figure 90 (SEQ ID NO:90). Figure 92 (SEQ ID NO:92), Figure 94 (SEQ 

35 ID NO:94). Figure 96 (SEQ ID NO:96). Figure 98 (SEQ ID NO:98). Figure 100 (SEQ ID NO: 100). Figure 102 
(SEQ ID NO: 102). Figure 104 (SEQ ID NO: 104). Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108). 
- " Figure 110 (SEQ ID NO:110). Figure 112 (SEQ ID N0:112), Figure 114 (SEQ ID N0:114), Figure 116 (SEQ 
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ID NO: 1 16), Figure 118 (SEQ ID NO: 1 18). Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 
124 (SEQ ID NO: 124). Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID 
NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID NO: 136), Figure 
138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID 
NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 
152 (SEQ ID NO: 152). Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID 
NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162). Figure 164 (SEQ ID NO: 164), Figure 
166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 172 (SEQ ID 
NO: 172). Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176). Figure 178 (SEQ ID NO: 178), Figure 
180 (SEQ ID NO: 180). Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 186 (SEQ ID 
NO:186). Figure 188 (SEQ ID NO:188). Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID NO:192), Figure 
194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID 
NO:200). Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 
208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212). Figure 214 (SEQ ID 
NO:214), Figure 216 (SEQ ID NO:216). Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 
222 (SEQ ID NO:222), Figure 224 (SEQ ED NO:224). Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID 
NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234). Figure 
236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240). Figure 242 (SEQ ID 
NO: 242). or Figure 244 (SEQ ID NO:244), with its associated signal peptide; or 

(c) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 
ID NO:2). Figure 4 (SEQ ID NO:4). Figure 6 (SEQ ID NO:6). Figure 8 (SEQ ID NO:8). Figure 10 (SEQ ID 
NO: 10). Figure 12 (SEQ ID NO: 12). Figure 14 (SEQ ID NO: 14). Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ 
ID NO: 18). Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22). Figure 24 (SEQ ID NO:24). Figure 26 
(SEQ ID NO:26). Figure 28 (SEQ ID NO:28). Figure 30 (SEQ ID NO:30). Figure 32 (SEQ ID NO:32), Figure 
34 (SEQ ID NO:34). Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40). 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46). Figure 48 (SEQ ID 
NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52). Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 
ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 
(SEQ ID NO:64). Figure 66 (SEQ ID NO:66). Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 
72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76). Figure 78 (SEQ ID NO:78), 
Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82). Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86). Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ 
ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 
(SEQ ID NO: 102). Figure 104 (SEQ ID NO: 104). Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108), 
Figure 110 (SEQ ID NO: 110). Figure 112 (SEQ ID NO: 112), Figure 114 (SEQ ID NO: 114), Figure 116 (SEQ 
ID NO: 1 16), Figure 1 1 8 (SEQ ID NO: 118). Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 
124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID 
NO:130). Figure .132 (SEQ ID NO:132). Figure 134 (SEQ ID NO:134). Figure 136 (SEQ ID NO:136), Figure 
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138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID 
NO:144), Figure 146 (SEQ ID NO:146). Figure 148 (SEQ ID NO:i48). Figure 150 (SEQ ID NO:150). Figure 
152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID 
NO:158). Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID NO:164). Figure 
166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170). Figure 172 (SEQ ID 
5 NO: 172), Figure 174 (SEQ ID NO: 174). Figure 176 (SEQ ID NO: 176). Figure 178 (SEQ ID NO: 178), Figure 
180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184). Figure 186 (SEQ ID 
NO: 186). Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ ID NO: 192). Figure 
194 (SEQ ID NO: 194). Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID 
NO:200). Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204). Figure 206 (SEQ ID NO:206), Figure 

10 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID 
NO:214), Figure 216 (SEQ ID NO:216). Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220). Figure 
222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID 
NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234). Figure 
236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID 

15 ' NO:242), or Figiwe 244 (SEQ ID NO:244), lacking its associated signal peptide, 

20. A method for stimulating the proliferation of or gene expression in pericyte cells, said method 
comprising contacting said cells with a PR0982. PRO1160, PR01187. or PR01329 polypeptide, wherein the 
proliferation of or gene expression in said cells is stimulated. ^ - 

20 

21. A method for stimulating the proliferation or differentiation of chondrocyte cells, said method 
comprising contacting said cells with a PR0357, PR0229, PRO 1272 or PRO4405 polypeptide, wherein the 
proliferation or differentiation of said cells is stimulated. 

25 • 22. A method for stimulating the release of TNF-ot from human blood, said method comprising 

contacting said blood with a PR0231. PR0357. PR0725, PR01155. PRO1306 or PRO 14 19 polypeptide, wherein 
the release of TNF-a from said blood is stimulated. 

23. A method for stimulating the proliferation ofnormal human dermal fibroblast cells, said method 
30 comprising contacting said cells with a PR0982. PR0357. PR0725, PRO 1306, PR01419. PR0229. PR01272. 
PR0181. PR0214. PR0247, PR0337, PR0526, PR0363. PR0531. PRO1083. PRO840, PRO1080, PR0788, 
PR01478. PR01134. PR0826, PRO1005, PRO809. PR01194, PRO1071, PR01411. PRO1309. PRO1025, 
PR01181. PR01126. PR01186, PR01192, PR01244, PR01274, PR01412. PR01286, PRO1330, PR01347. 
PRO1305. PR01273. PR01279. PRO1340, PR01338. PR01343. PR01376. PR01387. PRO1409. PR01488, 
35 ■ PR01474. PR01917. PRO1760, PR01567, PR01887, PR01928, PR04341. PR05723, PRO1801, PR04333; 
PR03543. PR03444. PRO4302. PR04322, PR05725, PRO4408. PRO9940, PR07154, PR07425, PRO6079, 
PR09836 or PRO 10096 polypeptide, wherein the pix)liferation of said cells is stimulated. • ■ 
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24 . A method for detecting the presence of tumor in an mammal , said method comprising comparing 
the level of expression of any PRO polypeptide shown in Table 8 in (a) a test sample of cells taken &om said 
mammal and (b) a control sample of normal cells of the same cell type, wherein a higher level of e;q)ression of 
said PRO polypeptide m the test sample as compared to the control sample is indicative of the presence of tumor 
in said mammal. 

5 

. 25 . . The method of Claim 24, wherein said tumor is limg tumor, colon tumor, breast tumor, prostate 
tumor, rectal tumor, or liver tumor. 

26. An oligonucleotide probe derived from any of tibie nucleotide sequences shown in the 
10 acconq>anying figures. 
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FTGIJRE lA 

GCAGCCCTAGCAGGGATGGACATGATGCTGTTGGTGCAGGGTGCTTGTTGCTCGAACCAGTG 

GCTGGCGGCGGTGCTCCTCAGCCTGTGCTGCCTGCTACCCTCCTGCCTCCCGGCTGGACAGA 

GTGTGGACTTCCCCTGGGCGGCCGTGGACAACATGATGGTCAGAAAAGGGGACACGGCGGTG 

CTTAGGTGTTATTTGGAAGATGGAGCTTCAAAGGGTGCCTGGCTGAACCGGTCAAGTATTAT 

TTTTGCGGGAGGTGATAAGTGGTCAGTGGATCCTCGAGTTTCAATTTCAACATTGAATAAAA 

GGGACTACAGCCTCCAGATACAGAATGTAGATGTGACAGATGATGGCCCATACACGTGTTCT 

GTTCAGACTCAACATACACCCAGAACAATGCAGGTGCATCTAACTGTGCAAGTTCCTCCTAA 

GATATATGACATCTCAAATGATATGACCGTCAATGAAGGAACCAACGTCACTCTTACTTGTT 

TGGCCACTGGGAAACCAGAGCCTTCCATTTCTTGGCGACACATCTCCCCATCAGCAAAACCA 

TTTGAAAATGGACAATATTTGGACATTTATGGAATTACAAGGGACCAGGCTGGGGAATATGA 

ATGCAGTGCGGAAAATGATGTGTCATTCCCAGATGTGAGGAAAGTAAAAGTTGTTGTCAACT 

TTGCTCCTACTATTCAGGAAATTAAATCTGGCACCGTGACCCCCGGACGCAGTGGCCTGATA 

AGATGTGAAGGTGCAGGTGTGCCGCCTCCAGCCTTTGAATGGTACAAAGGAGAGAAGAAGCT 

CTTCAATGGCCAACAAGGAATTATTATTCAAAATTTTAGCACAAGATCCATTCTCACTGTTA 

CCAACGTGACACAGGAGCACTTCGGCAATTATACTTGTGTGGCTGCCAACAAGCTAGGCACA 

ACCAATGCGAGCCTGCCTCTTAACCCTCCAAGTACAGCCCAGTATGGAATTACCGGGAGCGC 

TGATGTTCTTTTCTCCTGCTGGTACCTTGTGTTGACACTGTCCTCTTTCACCAGCATATTCT 

ACCTGAAGAATGCCATTCTACAATAAATTCAAAGACCCATAAAAGGCTTTTAAGGATTCTCT 

GAAAGTGCTGATGGCTGGATCCAATCTGGTACAGTTTGTTAAAAGCAGCGTGGGATATAATC 

AGCAGTGCTTACATGGGGATGATCGCCTTCTGTAGAATTGCTCATTATGTAAATACTTTAAT 

TCTACTCTTTTTTGATTAGCTACATTACCTTGTGAAGCAGTACACATTGTCCTTTTTTTAAG 

ACGTGAAAGCTCTGAAATTACTTTTAGAGGATATTAATTGTGATTTCATGTTTGTAATCTAC 

AACTTTTCAAAAGCATTCAGTCATGGTCTGCTAGGTTGCAGGCTGTAGTTTACAAAAACGAA 

TATTGCAGTGAATATGTGATTCTTTAAGGCTGCAATACAAGCATTCAGTTCCCTGTTTCAAT 

AAGAGTCAATCCACATTTACAAAGATGCATTTTTTTCTTTTTTGATAAAAAAGCAAATAATA 

TTGCCTTCAGATTATTTCTTCAAAATATAACACATATCTAGATTTTTCTGCTCGCATGATAT 

TCAGGTTTCAGGAATGAGCCTTGTAATATTU^CTGGCTGTGCAGCTCTGCTTCTCTTTCCTGT 

AAGTTCAGCATGGGTGTGCCTTCATACAATAATATTTTTCTCTTTGTCTCCAACTAATATAA 

AATGTTTTGCTAAATCTTACAATTTGAAAGTAAAAATAAACCAGAGTGATCAAGTTAAACCA 

TACACTATCTCTAAGTAACGAAGGAGCTATTGGACTGTAAAAATCTCTTCCTGCACTGACAA 

TGGGGTTTGAGAATTTTGCCCCACACTAACTCAGTTCTTGTGATGAGAGACAATTTAATAAC 

AGTATAGTAAATATACCATATGATTTCTTTAGTTGTAGCTAAATGTTAGATCCACCGTGGGA 

AATCATTCCCTTTAAAATGACAGCACAGTCCACTCAAAGGATTGCCTAGCAATACAGCATCT 

TTTCCTTTCACTAGTCCAAGCCAAAAATTTTAAGATGATTTGTCAGAAAGGGCACAAAGTCC 

TATCACCTAATATTACAAGAGTTGGTAAGCGCTCATCATTAATTTTATTTTGTGGCAGCTAA 

GTTAGTATGACAGAGGCAGTGCTCCTGTGGACAGGAGCATTTTGCATATTTTCCATCTGAAA 

GTATCACTCAGTTGATAGTCTGGAATGCATGTTATATATTTTAAAACTTCCAAAATATATTA 

TAACAAACATTCTATATCGGTATGTAGCAGACCAATCTCTAAAATAGCTAATTCTTCAATAA 

AATCTTTCTATATAGCCATTTCAGTGCAAACAAGTAAAATCAAAAAAGACCATCCTTTATTT 

TTCCTTACATGATATATGTAAGATGCGATCAAATAAAGACAAAACACCAGTGATGAGAATAT 

CTTAAGATAAGTAATTATCAAATTATTGTGAATGTTAAATTATTTCTACTATAAAGAAGCAA 

AACTACATTTTTGAAGGAAAATGCTGTTACTCTAACATTAATTTACAGGAATAGTTTGATGG 

TTTCACTCTTTACTAAAGAAAGGCCATCACCTTGAAAGCCATTTTACAGGTTTGATGAAGTT 

ACCAATTTCAGTACACCTAAATTTCTACAAATAGTCCCCTTTTACAAGTTGTAACAACAAAG 

ACCCTATAATAAAATTAGATACAAGAAATTTTGCAGTGGTTATACATATTTGAGATATCTAG 

TATGTTGCCCTAGCAGGGATGGCTTAAAAACTGTGATTTTTTTTCTTCAAGTAAAACTTAGT 

CCCAAAGTACATCATAAATCAATTTTAATTAGAAAAATGAATCTTAAATGAGGGGACATAAG 

TATACTCTTTCCACAAAATGGCAATAATAAGGCATAAAGCTAGTAAATCTACTAACTGTAAT 

AAATGTATGACATTATTTTGATTGATACATTAAAAAAGAGTTTTTAGAACAAATATGGCATT 

TAACTTTATTATTTATTTGCTTTTAAGAAATATTCTTTGTGGAATTGTTGAATAAACTATAA 

AATATTATTTTGTATTGCAGCTTTAAAGTGGCACACTCCATAATAATCTACTTACTAGAAAT 
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FIGURE IB 

AGTGGTGCTACCACAAAAAATGTTAACCATCAGTACCATTGTTTGGGAGAAAGAAACAGATC 
AAGAATGCATATTATTCAGTGACCGCTTTCCTAGAGTTAAAATACCTCCTCTTTGTAAGGTT 
TGTAGGTAAATTGAGGTATAAACTATGGATGAACCAAATAATTAGTTCAAAGTGTTGTCATG 
ATTCCAAATTTGTGGAGTCTGGTGTTTTTACCATAGAATGTGACAGAAGTACAGTCATAGCT 
CAGTAGCTATATGTATTTGCCTTTATGTTAGAAGAGACTTTCTTGAGTGACATTTTTAAATA 
GAGGAGGTATTCACTATGTTTTTCTGTATCACAGCAGCATTCCTAGTCCTTAGGCCCTCGGA 
CAGAGTGAAATCATGAGTATTTATGAGTTCAATATTGTCAAATAAGGCTACAGTATTTGCTT 
TTTTGTGTGAATGTATTGCATATAATGTTCAAGTAGATGATTTTACATTTATGGACATATAA 
AATGTCTGATTACCCCATTTTATCAGTCCTGACTGTACAAGATTGTTGCAATTTCAGAATAG 
CAGTTTTATAAATTGATTTATCTTTTAATCTATAACAATTTGTGTTAGCTGTTCATTTCAGG 
ANTATATTTTCTACAAGTTCCACTTGTGGGACTCCTTTTGTTGCCCCTATTTTTTTTTAAAG 
AAGGAAGAAAGAAAAATAAGTAGCAGTTTAAAAATGAGAATGGAGAGAAAAGAAAAAGAATG 
AAAAGGAAAGGCAGTAAAGAGGGAAAAAAAAGGAAGGATGGAAGGAATGAAGGAAGGAAGGG 
AGGAAGGGGAGAAGGTAGGAAGAAAGAAAGGATGAGAGGGAAGGAAGAATCAGAGTATTAGG 
GTAGTTAACTTACACATTTGCATTCTTAGTTTAACTGCAAGTGGTGTAACTATGTTTTTCAA 
TGATCGCATTTGAAACATAAGTCCTATTATACCATTAAGTTCCTATTATGCAGCAATTATAT 
AATAAAAAGTACTGCCCAAGTTATAGTAATGTGGGTGTTTTTGAGACACTT^AAAGATTTGAG 
AGGGAGAATTTCAAACTTAAAGCCACTTTTGGGGGGTTTATAACTTAACTGAAAAATTAATG 
CTTCATCATAACATTTAAGCTATATCTAGAAAGTAGACTGGAGAACTGAGAAAATTACCCAG 
GTAATTCAGGGAAAAAAAAAAATATATATATATATAAATACCCCTACATTTGAAGTCAGAAA 
ACTCTGAAAAACTGAATTATCAAAGTCAATCATCTATAATGATCAAATTTACTGAACAATTG 
TTAATTTATCCATTGTGCTTAGCTTTGTGACACAGCCAAAAGTTACCTATTTAATCTTTTCA 
ATAAAAATTGTTTTTTGAAATCCAGAAATGATTTAAAAAGAGGTCAGGTTTTTAACTATTTA 
TTGAAGTATGTGGATGTACAGTATTTCAATAGATATGAATATGAATAAATGGTATGCCTTAA 
GATTCTTTGAATATGTATTTACTTTAAAGACTGGAAAAAGCTCTTCCTGTCTTTTAGTAAAA 
CATCCATATTTCATAACCTGATGTAAAATATGTTGTACTGTTTCCAATAGGTGAATATAAAC 
TCAGTTTATCAATTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 2 

></usr/seqcib2/sst/DNA/Dnaseqs. full/ss.DNA92259 
Xsubunit 1 of 1, 354 aa, 1 stop 
XMW: 38719, pi: 6.12, NX(S/T): 6 

MDMMLLVQGACCSNQWLAAVLLSLCCLLPSCLPAGQSVDFPWAAVDNMMVRKGDTAVLRCYL 
EDGASKGAWLNRSSIIFAGGDKWSVDFRVSISTLNKRDYSLQIQNVDVTDDGPYTCSVQTQH 
TPRTMQVHLTVQVPPKIYDISNDMTVNEGTNVTLTCLATGKPEPSISWRHISPSAKPFENGQ 
■ YLDIYGITRDQAGEYECSAENDVSFPDVRKVKVWNFAPTIQEIKSGTVTPGRSGLIRCEGA 
GVPPPAFEWYKGEKKLFNGQQGIIIQNFSTRSILTVTNVTQEHFGNYTCVAANKLGTTNASL 
PLNPPSTAQYGITGSADVLFSCWYLVLTLSSFTSIFYLKNAILQ 

Iir^ortant features of the protein: 
Signal peptide: 

amino acids 1-33 

Transmembrane domain: 

amino acids 322-343 

N-glycosylation sites . 

amino acids 73-77, 155-159, 275-279, 286-290, 294-298, 307-311 

Tyrosine kinase phosphorylation site. 

amino acids 180-188 

N-myristoylation sites. 

amino acids 9-15, 65-71, 69-75, 153-159, 241-247, 293-299, 
304-310, . 321-327 

Myelin PO protein. 

amino acids 94-123 
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FIGURE 3 

CACTGCCCGTCCGCTCTTCAGCAGCCGGTCGCGGGCGGTGGAAAAGCGAGTGAAGAGAGCGC 
GACGGCGGCGGCGGCGGCGGCGCAGCTATTGCTGGACGGCCAGTGGGAGAGCGAGGCCTGAG 
CCTCTGCGTCTAGGATCAAAATGGTTTCAATCCCAGAATACTATGAAGGCAAGAACGTCCTC 
CTCACAGGAGCTACCGGTTTTCTAGGGAAGGTGCTTCTGGAAAAGTTGCTGAGGTCTTGTCC 
TAAGGTGAATTCAGTATATGTTTTGGTGAGGCAGAAAGCTGGACAGACACCACAAGAGCGAG 
TGGAAGAAGTCCTTAGTGGCAAGCTTTTTGACAGATTGAGAGATGAAAATCCAGATTTTAGA 
GAGAAAATTATAGCAATCAACAGCGAACTCACCCAACCTAAACTGGCTCTCAGTGAAGAAGA 
TAAAGAGGTGATCATAGATTCTACCAATATTATATTCCACTGTGCAGCTACAGTAAGGTTTA 
ATGAAAATTTAAGAGATGCTGTTCAGTTAAATGTGATTGCAACGCGACAGCTTATTCTCCTT 
GCACAACAAATGAAGAATCTGGAAGTGTTCATGCATGTATCAACAGCATATGCCTACTGTAA 
TCGCAAGCATATTGATGAAGTAGTCTATCCACCACCTGTGGATCCCAAGAAGCTGATTGATTCT 
TTAGAGTGGATGGATGATGGCCTAGTAAATGATATCACGCCAAAATTGATAGGAGACAGACC 
TAATACATACATATACACAAAAGCATTGGCAGAATATGTTGTACAACAAGAAGGAGCAAAAC 
TAAATGTGGCAATTGTAAGGCCATCGATTGTTGGTGCCAGTTGGAAAGAACCTTTTCCAGGA 
TGGATTGATAACTTTAATGGACCAAGTGGTCTCTTTATTGCGGCAGGGAAAGGAATTCTTCG 
AACAATACGTGCCTCCAACAATGCCCTTGCAGATCTTGTTCCTGTAGATGTAGTTGTCAACA 
TGAGTCTTGCGGCAGCCTGGTATTCCGGAGTTAATAGACCAAGAAACATCATGGTGTATAAT 
TGTACAACAGGCAGCACTAATCCTTTCCACTGGGGTGAAGTTGAGTACCATGTAATTTCCAC 
TTTCAAGAGGAATCCTCTCGAACAGGCCTTCAGACGGCCCAATGTAAATCTAACCTCCAATC 
ATCTTTTATATCATTACTGGATTGCTGTAAGCCATAAGGCCCCAGCATTCCTGTATGATATC 
TACCTCAGGATGACTGGAAGAAGCCCAAGGATGATGAAAACAATAACTCGTCTTCACAAAGC 
TATGGTGTTTCTTGAATATTTCACAAGTAATTCTTGGGTTTGGAATACTGAGAATGTCAATA 
TGTTAATGAATCAACTAAACCCTGAAGATAAAAAGACCTTCAATATTGATGTACGGCAGTTA 
CATTGGGCAGAATATATAGAGAACTACTGCTTGGGAACTAAGAAGTACGTATTGAATGAAGA 
AATGTCTGGCCTCCCTGCAGCCAGAAAACATCTGAACAAGTTGCGGAATATACGTTATGGTT 
TTAATACTATCCTTGTGATCCTCATCTGGCGCATTTTTATTGCAAGATCACAAATGGCAAGA 
AATATCTGGTACTTTGTGGTTAGTCTGTGTTACAAGTTTTTGTCATACTTCCGAGCATCCAG 
CACTATGAGATACTGAAGACCAAGGATTCAGCATTAGAACATCTATACATATGGTGATCTAA 
ATGTACAAAATGTAAAATGTATAAGTCATCTCACTTTTTGTCAAGACATTAAACCATCTTAG 
ATCGGAGTGTGAAGTAAATTATGGTATATTTTATGTAACATTTTAATGTTTATGCTCATAAA 
ACTTAGTGAACACACTGTGTTATGCCAGCTCAAATCTACAGTAGCCACCAAAACCATGACTT 
AATATTTTGAGCCCTAGAAGAAAGGGGTGTGCTGAGGACAAGAGTGGGGAAATAGGAACACT 
GACCAGTATAACTGTGCAATTCTGGAACATATTAATTAAAATAATATGCCTTAACATATAGT 
GAATTTCTAATTCTAATGTTCAGTGCAATGGAAGACATTTATTTGGACAGTATACTAGCAAA 
GTTGGTAGATATTTGATTCTTCATTTTTTGTTTTTTTCATTAGTTGAAGTGGGTTTTAGTTT 
TGTTTAAAATTATAACCAGCGTATTTTCACATCATTCTGTAAGTTAAATGATATCAAACATG 
AAAGAGATGTTCTCATTTTTCTTTTTCTGATTAAACGTCTGATGCATATCATTTTTCTATAA 
GTAATCAGTTGCTTTTAAAATCAGAAGGCTATATTATTCTAATGACCCTATTCGATCTAAAT 
GGGTTTGAGAATCCATATCAGCAACATACGTGTTTTTTGACAGAAAGTGAAAACAAATTCCG 
TAAAACTGTTAGTATCAAAAAGAATAGGAATACAGTTTTCTTTTCCACATTATGATCAAATAAA 
AATCTTGTGAGATTGTTAAAAA 
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FIGURE 4 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA94849 
Xsubunit 1 of 1, 515 aa, 1 stop 
XMW: 59357, pi: 9.40, NX(S/T): 3 

MVSIPEYYEGKNVLLTGATGFLGKVLLEKLLRSCPKVNSVYVLVRQKAGQTPQERVEEVL 
SGKLFDRLRDENPDFREKIIAINSELTQPKLALSEEDKEVIIDSTNIIFHCAATVRFNEN 
LRDAVQLNVIATRQLILLAQQMKNLEVFMHVSTAYAYCNRKHIDEWYPPPVDPKKLIDS 
LEWMDDGLVNDITPKLIGDRPNTYIYTKALAEYVVQQEGAKLNVAIVRPSIVGASWKEPF 
PGWIDNFNGPSGLFIAAGKGILRTIRASNNALADLVPVDVWNMSLT^AAWYSGVNRPRNI 
MVYNCTTGSTNPFHWGEVEYHVISTFKRNPLEQAFRRPNVNLTSNHLLYHYWIAVSHECAP 
AFLYDIYLRMTGRSPRMMKTITRLHKAMVFLEYFTSNSWVWNTENVNMLMNQLNPEDKKT 
FNIDVRQLHWAEYIENYCLGTKKYVLNEEMSGLPAARKHLNKLRNIRYGFNTILVILIWR 
IFIARSQMARNIWYFWSLCYKFLSYFRASSTMRY 



Important features of the protein: 
Transmembrane domain : 

Amino acids 469-488 

N-glycosylation sites : 

Amino acids 283-287 ; 304-308 ; 34 1-34 5 

Tyrosine kinase phosphorylation site: 

Amino acids 160-169 

N-myristoylation sites : 

Amino acids 219-225 ; 252-258 ; 260-266 ; 4 52-4 58 

Leucine zipper pattern: 

Amino acids 439-461 
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FIGURES 

CGATGCCGGCGGTCAGTGGTCCAGGTCCCTTATTCTGCCTTCTCCTCCTGCTCCTGGACCCC 
CACAGCCCTGAGACGGGGTGTCCTCCTCTACGCAGGTTTGAGTACAAGCTCAGCTTCAAAGG 
CCCAAGGCTGGCATTGCCTGGGGCTGGAATACCCTTCTGGAGCCATCATGGAGACGCCATCC 
TGGGCCTGGAGGAAGTGCGGCTGACGCCATCCATGAGGAACCGGAGTGGCGCCGTGTGGAGC 
AGGGCCTCTGTCCCCTTCTCTGCCTGGGAAGTAGAGGTGCAGATGAGGGTGACGGGACTGGG 
GCGCCGGGGAGCCCAGGGCATGGCCGTGTGGTACACCCGGGGCAGGGGCCATGTAGGCTCTG 
TCCTTGGGGGGCTGGCTTCGTGGGACGGCATCGGGATCTTCTTTGACTCTCCGGCAGAGGAT 
ACTCAGGACAGTCCTGCCATCCGTGTGCTGGCCAGCGACGGGCACATCCCCTCTGAGCAGCC 
TGGGGATGGAGCTAGCCAAGGGCTGGGCTCCTGTCATTGGGACTTCCGGAACCGGCCACACT 
CCTTCAGAGCACGGATCACCTACTGGGGGCAGAGGCTGCGCATGTCCTTGAACAGTGGCCTC 
ACTCCCAGTGATCCAGGTGAGTTCTGTGTGGATGTGGGGCCCCTGCTTTTGGTCCCTGGAGG 
TTTCTTTGGGGTCTCAGCAGCCACCGGCACCCTGGCAGGTGAGGATCCCACTGGACAGGTTC 
CCCCTCAGCCCTTCCTGGAGATGCAGCAGCTCCGCCTGGCGAGGCAGCTGGAAGGGCTGTGG 
GCAAGGCTGGGCTTGGGCACCAGGGAGGATGTAACTCCAAAATCAGACTCTGAAGCTCAAGG 
AGAAGGGGAAAGGCTCTTTGACCTGGAGGAGACGCTGGGCAGACACCGCCGGATCCTGCAGG 
CTCTGCGGGGTCTCTCCAAGCAGCTGGCCCAGGCTGAGAGACAATGGAAGAAGCAGCTGGGG 
CCCCCAGGCCAAGCCAGGCCTGACGGAGGCTGGGCCCTGGATGCTTCCTGCCAGATTCCATC 
CACCCCAGGGAGGGGTGGCCACCTCTCCATGTCACTCAATAAGGACTCTGCCAAGGTCGGTG 
CCCTGCTCCATGGACAGTGGACTCTGCTCCAGGCCCTGCAAGAGATGAGGGATGCAGCTGTC 
CGCATGGCTGCAGAAGCCCAGGTCTCCTACCTGCCTGTGGGCATTGAGCATCATTTCTTAGA 
GCTGGACCACATCCTGGGCCTCCTGCAGGAGGAGCTTCGGGGCCCGGCGAAGGCAGCAGCCA 
AGGCCCCCCGCCCACCTGGCCAGCCCCCAAGGGCCTCCTCGTGCCTGCAGCCTGGCATCTTC 
CTGTTCTACCTCCTCATTCAGACTGTAGGCTTCTTCGGCTACGTGCACTTCAGGCAGGAGCT 
GAACAAGAGCCTTCAGGAGTGTCTGTCCACAGGCAGCCTTCCTCTGGGTCCTGCACCACACA 
CCCCCAGGGCCCTGGGGATTCTGAGGAGGCAGCCTCTCCCTGCCAGCATGCCTGCCTSACCC 
ACCTCAGAGCCTGCTTTGCATCACTGGGAAGCAGGCAGTGTCTTGGGTGGGGGCTTGGTCAG 
TATCCTCTCCGTCTGGGTGCCCAGCTCCCACGCACACCTGAGCTTTCGGCATGCTCCCACCT 
CGTTAAAGGTGATTTCCCTCTCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAA7UVAAAAAAAAAA 
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FIGURE 6 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss. DNA96883 
Xsubunit 1 of 1, 514 aa, 1 stop 
XMW: 55687, pi: 8.78, NX(S/T): 2 

MPAVSGPGPLFCLLLLLLDPHSPETGCPPLRRFEYKLSFKGPRLALPGAGIPFWSHHGDA 
ILGLEEVRLTPSMRNRSGAVWSRASVPFSAWEVEVQMRVTGLGRRGAQGMAVWYTRGRGH 
VGSVLGGLASWDGIGIFFDSPAEDTQDSPAIRVLASDGHIPSEQPGDGASQGLGSCHWDF 
RNRPHSFRARITYWGQRLRMSLNSGLTPSDPGEFCVDVGPLLLVPGGFFGVSAATGTLAG 
EDPTGQVPPQPFLEMQQLRLARQLEGLWARLGLGTREDVTPKSDSEAQGEGERLFDLEET 
LGRHRRILQALRGLSKQLAQAERQWKKQLGPPGQARPDGGWALDASCQIPSTPGRGGHLS 
MSLNKDSAKVGALLHGQWTLLQALQEMRDAAVRMAAEAQVSYLPVGIEHHFLELDHILGL 
LQEELRGPAKAAAPCAPRPPGQPPRASSCLQPGIFLFYLLIQTVGFFGYVHFRQELNKSLQ 
ECLSTGSLPLGPAPHTPRALGILRRQPLPASMPA 

Important features of the protein: 
Signal peptide: 

Amino acids 1-23 

Transmembrane domain: 

Amino acids 215-232; 450-465 



N-glycosylation sites : 

Amino acids 75-7 9 ; 47 6-480 

Glycosamlnoglycan attachment site : 

Amino acids 5-9 

N-myrlstoylatlon sites : 

Amino acids 78-84 ; 122-128 ; 126-132; 168-174 ; 172-17 8 ; 

205-211; 226-232; 230-236; 236-242; 356-362 

Amldatlon site: 

Amino acids 102-106 
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FIGURE 7 

GCCCCCAGCATGGCTTGGCAGGGCTGGCCCGCGGCGTGGCAGTGGGTCGCCGGCTGCTGGCT 

CCTCCTCGTCCTTGTCCTCGTCCTACTTGTGAGCCCCCGCGGCTGCCGAGCGCGGCGGGGCC 

TCCGCGGTCTGCTCATGGCGCACAGCCAGCGGCTGCTCTTCCGAATCGGGTACAGCCTGTAC 

ACCCGCACCTGGCTCGGGTACCTCTTCTACCGACAGCAGCTGCGCAGGGCTCGGAATCGCTAC 

CCTAAAGGCCACTCGAAAACCCAGCCCCGCCTCTTCAATGGAGTGAAGGTGCTTCCCATCCC 

TGTCCTCTCGGACAACTACAGCTACCTCATCATCGACACCCAGGCCCAGCTGGCTGTGGCTG 

TGGACCCTTCAGACCCTCGGGCTGTGCAGGCTTCCATTGT^AAAGGAAGGGGTCACCTTGGTC 

GCCATTCTGTGTACTCACAAGCACTGGGACCACAGTGGAGGGAACCGTGACCTCAGCCGGCG 

GCACCGGGACTGTCGGGTGTACGGGAGCCCTCAGGACGGCATCCCCTACCTCACCCATCCCC 

TGTGTCATCAAGATGTGGTCAGCGTGGGACGGCTTCAGATCCGGGCCCTGGCTACACCTGGC 

CACACACAAGGCCATCTGGTCTACCTACTGGATGGGGAGCCCTACAAGGGTCCCTCCTGCCT 

CTTCTCAGGGGACCTGCTCTTCCTCTCTGGCTGTGGGCGGACCTTTGAGGGCAATGCAGAGA 

CCATGCTGAGCTCACTGGACACTGTGCTGGGGCTAGGGGATGACACCCTTCTGTGGCCTGGT 

CATGAGTATGCAGAGGAGAACCTGGGCTTTGCAGGTGTGGTGGAGCCCGAGAACCTGGCCCG 

GGAGAGGAAGATGCAGTGGGTGCAGCGGCAGCGGCTGGAGCGCAAGGGCACGTGCCCATCTA 

CCCTGGGAGAGGAGCGCTCCTACAACCCGTTCCTGAGAACCCACTGCCTGGCGCTACAGGAG 

GCTCTGGGGCCGGGGCCGGGCCCCACTGGGGATGATGACTACTCCCGGGCCCAGCTCCTGGA 

AGAGCTCCGCCGGCTGAAGGATATGCACAAGAGCAAGXGATGCCCCCAGCGCCCCCAGCCCA 

GCCCACTCCCCGCATGGGGAGGCCGCCACCACCAACACCTCATCATCCTTCTCATCGCTAAC 

ACCACCACCTCCATCGGCACCCAAGCGGGCATCATCCCCCCACACTGCTCAGGGGAGGGGAG 

GGATCAGGCGATGAGACTGTGAGGCCAAAAGAAGGGGGCCTGTTGGAGGCTGGGAACCCCGC 

AGCGCGAGGCTGCCTCATCAACGGCAAGAGGAAAGGAGGGGTCTCGGGACATCTCCAGACCC 

TACCAACTGGGAGGGTCCCCTCCTCCTTCCCTACTCCTGGGACGGCAGCAAGGACATGGGGG 

CTGCTGTTAGCTTCTCCGTCAGGAGGCCTCATCTCACTGTAGCCCTGGAACCCAGGGTCCAT 

CTTGCCCTTCCCGCATCCATGGTTGGGAAAGAAGCTCAGCCCCTCACAGTGGCCTCAAGTGT- 

GATGCCTTACAAAAGCACCACTCAGATGGGCAGCTGGACTCTGGTGTCCTGAGACTCTGCCC 

TCTTCCCACAGCCTCCCTGCCCCACCCATCCCTGC/yVAGCCATTTTTCAGACAGAGCCATTC 

CTAAGAACACTGAAGGGCTGGAATGCTGGCTGGCCACTCTCTGCCTCAGTGGCCTCCCTACA 

GCCTGGAAGAAGGAGGGTCCTGATTGCCAAGGAAACCTCCTCATTGGGCTAAGGAGACACTG 

GAGTCTGGAGTGTGGAGCCCCACAGTCTTGCAGGTCACATGCTCTCCTTGCACATCTGGCCT 

GGTTGTACCCACTGGCCTCTGCCTCTGCCCTGGGCCAAAAGGGCCCCTCCTTGCCAGGGGAG 

AGACAGCCACGGTCCTCTTTGGCCGATGCTGTATTCTCATTTTGGCCCTTGTTCTTAGGCCC 

GTCTGCCCGCCCTCCTCCATCTAACCTTTCCTGTTTTATCCGCAGCCCTTTTCTTCTTTGAG 

TTAGTAAAGATTTATTCTGTAACCTGACACTCATCTGGCCCTTTGCAGTTTGCCAGCCATATTC 

CCATGTGATTTCCCACTGGATCCAGGCCCCCATCCGGCTGGCAGGAGGGGGCTCTGACGTAC 

AGGTTGGAAATCAGAAGTCTGTGAGAGCGCGGGAGTGCATGGCAGCTCTGGGTCCCAGACCT 

GGCCCGACCCCTCTGCTTCACCTCCAGCTCTGCTGCTCCTCTACTCTTGGGTCGAGATCCCT 

TTGGAGCCACAGCGAGGAACCCTGTGGTCCTCAGGCAGGTGTACCTTGAGTCAGCCAGGAGC 

CCTCTTTTCCTGTGTCAAAGCCTGCCCTCGGGCTCTGCTCACCTCTGGTGACCCTCCAAGAT 

GCCCCTGCCCTCAGTTTCCCCTCATGATCTGGCCTCTGCCCCCTTCTCTAGCCACAGCCTCT 

AGTACACTTTAGCAATACCACCAGACTAGTTAGAGTTCCCCACTCACCAAGCAAGACATGCA 

GTTTCATGCCTCTGTGCCTTCGCTCATGCTGTTTCTTCCGACTGGAATGCCTTCCCCTGCTC 

CTCCTGCCTTGTCTGCCTGGCAAGTTCATCTCTCACGATCCCCTCAAAGGCCCCCTCCTCCA 

GGAAGGCAACCCCTGTGCCCCTCCCCTCCAGGCTACCTCTGCACTTTGTCAATGCTTCTCTT 

GTGGCACTTATCACACTGTATTTTACTTGTTTACATGTTTGTCTCCCCTTCTAGACTGTGAA 

TCCTTAAGGGCATGGACTGTATCTTATGCATCTCTGTATTTCTGCGCCTAGCACGGTGCCTA 

GCACACAGTAGGCGCTCAATAAATGTTGAATGAATGAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 8 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNA96894 
Xsubunit 1 of If 361 aa, 1 stop 
XMW: 40747, pi: 9.20, NX(S/T): 1 

MAWQGWPAAWQWVAGCWLLLVLVLVLLVSPRGCRARRGLRGLLMAHSQRLLFRIGYSLYT 
RTWLGYLFYRQQLRRARNRYPKGHSKTQPRLFNGVKVLPIPVLSDNYSYLIIDTQAQLAV 
AVDP S DPRAVQAS I EKEGVTLVAILCTHKHWDHSGGNRDLSRRHRDCRVYGS PQDGI P YL 
THPLCHQDWSVGRLQIRALATPGHTQGHLVYLLDGEPYKGPSCLFSGDLLFLSGCGRTF 
EGNAETMLSSLDTVLGLGDDTLLWPGHEYAEENLGFAGVVEPENLARERKMQWVQRQRLE 
RKGTCPSTLGEERSYNPFLRTHCLALQEALGPGPGPTGDDDYSRAQLLEELRRLKDMHKS 
K 



Important features of the protein: 
Signal peptide: 

Amino acids 1-35 

N-glycosylation site: 

Amino acids 106-110 

Glycosaminoglycan attachment site: 

Amino acids 234-238 

cAMP- and cGMP- dependent protein kinase phosphorylation site 

Amino acids 301-305 

Tyrosine kinase phosphorylation site: 

Amino acids 162-171 

N-myristoylation sites : 

Amino acids 41-47 ; 235-241; 242-248 ; 303-309 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 6-17 

cAMP phosphodiesterases class-IX proteins: 

Amino acids 144-161 
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FIGURE 9 



GCTGACAATCCCCTTGACGTTCTATCCCGGAAGCTCCACCTGGGGCCCAATGTTGGGCGTGA 
TGTTCCTCGCCTGTCTCTGCCTGGAAAACTGGTCTTCCCAAGCTCCACTGGCAGCCACTTCT 
CCATGTTGGGCATCGGAGACATCGTTATGCCTGGTCTCCTACTATGCTTTGTCCTTCGCTAT 
GACAACTACAAAAAGCAAGCCAGTGGGGACTCCTGTGGGGCCCCTGGACCTGCCAACATCTC 
CGGGCGCATGCAGAAGGTCTCCTACTCTCACTGCACCCTCATCGGATACTTTGTAGGCCTGC 
TCACTGCTACTGTGGCGTCTCGCATTCACCGGGCCGCCCAGCCCGCCCTTCTCTATTTGGTG 
CCATTTACTTTATTGCCACTCCTCACGATGGCCTATTTAAAGGGCGACCTCCGGCGGATGTG 
GTCTGAGCCTTTCCACTCCAAGTCCAGCAGCTCCCGATTCCTGGAAGTATGATGGATCACGT 
GGAAAGTGACCAGATGGCCGTCATAGTCCTTTTCTCTCAACTCATGGTTTGTTTCCTCTTAG 
AGCTGGCCTGGTACTCAGAAATGTACCTGTGTTTAAGGAACTGCCGTGTGACTGGATTTGGC 
ATTGAAAGGGAGCTCGTTTGCAGGAGAGAGGTGCTGGAGCCCTGTTTGGTTCCTTCTCTTCC 
TGCGGATGTAGAGGTGGGGCCCCTTCCAAGAGGGACAGGCCTCTCCCCAGCGCGCCTTCCTC 
CCACGTTTTTATGGATCTGCACCAGAGTGTTACCTTCTGGGGGAGATGGAGATTTGACTGTT 
TAAAAACTGAAAACAGCGAGGAGTCTTTGTAGAACTTTTGAACACTAAAAGGATGAAAAAAT 
TAGC - - " . 
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FTOTJRE 10 



></usr/seqdb2/sst/DNA/Dnaseqs .inin/ss . DNA100272 

Xsubunit 1 of 1, 108 aa, 1 stop 

XMW: 12055, pi: 4.69, NX(S/T): 0 ■ 

MMDHVESDQMAVIVLFSQLMVCFLLELAWYSEMYLCLRNCRVTGFGIERELVCRREVLEP 
CLVPSLPADVEVGPLPRGTGLSPARLPPTFLWICTRLLPSGGDGDLTV 



Important features of the protein: 
Signal peptide: 

Amino acids 1-30 

N-myristoylation site: 

Amino acids 80-86 
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FIGURE 11 

TCGCACACTGGTGGCTTCAGAAGAAATTCTCAACACCTAGCTCGCCAGAGAGTCTATGTATG 
GGATTGAACAATCTGTAAACTAAAGGATCCTAATCATGAAAATAAGTATGATAAATTATAAG 
TCACTATTGGCACTGTTGTTTATATTAGCCTCCTGGATCATTTTTACAGTTTTCCAGAACTC 
CACAAAGGTTTGGTCTGCTCTAAACTTATCCATCTCCCTCCATTACTGGAACAACTCCACAA 
AGTCCTTATTCCCTAAAACACCACTGATATCATTAAAGCCACTAACAGAGACTGAACTCAGA 
ATAAAGGAAATCATAGAGAAACTAGATCAGCAGATCCCACCCAGACCTTTCACCCACGTGAA 
CACCACCACCAGCGCCACACATAGCACAGCCACCATCCTCAACCCTCGAGATACGTACTGCA 
GGGGAGACCAGCTGCACATCCTGCTGGAGGTGAGGGACCACTTGGGACGCAGGAAGCAATAT 
GGCGGGGATTTCCTGAGGGCCAGGATGTCTTCCCCAGCGCTGATGGCAGGTGCTTCAGGAAA 
GGTGACTGACTTCAACAACGGCACCTACCTGGTCAGCTTCACTCTGTTCTGGGAGGGCCAGG 
TCTCTCTGTCTCTGCTGCTCATCCACCCCAGTGAAGGGGTGTCAGCTCTCTGGAGTGCAAGG 
AACCAAGGCTATGACAGGGTGATCTTCACTGGCCAGTTTGTCAATGGCACTTCCCAAGTCCA 
CTCTGAATGTGGCCTGATCCTAAACACAAATGCTGAATTGTGCCAGTACCTGGACAACAGAG 
.ACCAAGAAGGCTTCTACTGTGTGAGGCCTCAACACATGCCCTGTGCTGCACTCACTCACATG 
TATTCTAAG7VACAAGAAAGTTTCTTATCTTAGCAAACAAGAAAAGAGCCTCTTTGAAAGGTC 
AAATGTGGGTGTAGAGATTATGGAAAAATTCAATACAATTAGTGTCTCCAAATGCAACAAAG 
AAACAGTTGCAATGAAAGAGAAATGCAAGTTTGGAATGACATCCACAATCCCCAGTGGGCAT 
GTCTGGAGAAACACATGGAATCCTGTCTCCTGTAGTTTGGCTACAGTCAAAATGAAGGAATGC 
CTGAGAGGAAAACTCATATACCTAATGGGAGATTCCACGATCCGCCAGTGGATGGAATACTT 
CAAAGCCAGTATCAACACACTGAAGTCAGTGGATCTGCATGAATCTGGAAAATTGCAACACC 
AGCTTGCTGTGGATTTGGATAGGAACATCAACATCCAGTGGCAAAAATATTGTTATCCCTTG 
ATAGGATCAATGACCTATTCAGTCAAAGAGATGGAGTACCTCACCCGGGCCATTGACAGAAC 
TGGAGGAGAAAAAAATACTGTCATTGTTATTTCCCTGGGCCAGCATTTCAGACCCTTTCCCA 
TTGATGTTTTTATCCGAAGGGCCCTCAATGTCCACAAAGCCATTCAGCATCTTCTTCTGAGA 
AGCCCAGACACTATGGTTATCATCAAAACAGAAAACATCAGGGAGATGTACAATGATGCAGA 
AAGATTTAGTGACTTTCATGGTTACATTCAATATCTCATCATAAAGGACATTTTCCAGGATC 
TCAGTGTGAGTATCATTGATGCCTGGGATATAACAATTGCATATGGCACAAATAATGTACAC 
CCACCTCAACATGTAGTCGGAAATCAGATTAATATATTATTAAACTATATTTGTTAAATAACAA 
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FIGURE 12 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA108696 
xsubunit 1 of 1, 544 aa, 1 stop 
XMW:- 62263, pi: 9.17, NX(S/T): 7 

MKISMINYKSLLALLFILASWIIFTVFQNSTKVWSALNLSISLHYWNNSTKSLFPKTPLI 
SLKPLTETELRIKEIIEKLDQQIPPRPFTHVNTTTSATHSTATILNPRDTYCRGDQLHIL 
LEVRDHLGRRKQYGGDFLRARMSSPALMAGASGKVTDFNNGTYLVSFTLFWEGQVSLSLL 
LIHPSEGVSALWSARNQGYDRVIFTGQFVNGTSQVHSECGLILNTNAELCQYLDNRDQEG 
FYCVRPQHMPCAALTHMYSKNKKVSYLSKQEKSLFERSNVGVEIMEKFNTISVSKCNKET 
VAMKEKCKFGMTSTIPSGHVWRNTWNPVSCSLATVKMKECLRGKLIYLMGDSTIRQWMEY 
FKASINTLKSVDLHESGKLQHQLAVDLDRNINIQWQKYCYPLIGSMTYSVKEMEYLTRAI 
DRTGGEKNT VI VI SLGQHFRPFPI DVFI RRALN VHKAIQHLLLRS PDTMVI I KTEN IREM 
YNDAERFSDFHGYIQYLIIKDIFQDLSVSIIDAWDITIAYGTNNVHPPQHWGNQINILL 

NYIC 



Important features of the protein: 
Signal peptide : 

Amino acids 1-22 

N-g-lycosylation sites : 

Amino acids 29-33 ; 38-42 ; 47-51 ; 48-52 ; 92-96; 160-164 ; 210-214 

cAMP- and cOlP -dependent protein kinase phosphorylation site 

Amino acids 262-266 

Tyrosine kinase phosphorylation site: 

Amino acids 236-243 ; 486-494 

N-myristoylation sites : 

Amino acids 206-212 ; 220-226; 310-316; 424-430; 533-539 

Amidation site : 

Amino acids 127-131 

Cell attachment sequence: 

Amino acids 113-116 
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FIGURE 13 

GCAAAGAGAAGACTGAAAGACAAACCTGGGTGCAGCCAGAGAGGTCCAGATAGATGAGCTTG 
TGGCATCCATTCCCCAAGTTCAGCCTAGGGACTCCACGTACCCCAGCTGGGTCTCATTGTTC 
CAGAACTGCATTAGTTAAGATTACCCAGACTTGGATTTCAAAGGAATACTTTCATTGTTCCG 
TCTGTAACACGAAGTAATTGGGGCCAGCTGGATGTCAGGATGCGTGTGGTTACCATTGTAAT 
CTTGCTCTGCTTTTGCAAAGCGGCTGAGCTGCGCAAAGCAAGCCCAGGCAGTGTGAGAAGCC 
GAGTGAATCATGGCCGGGCGGGTGGAGGCCGGAGAGGCTCCAACCCGGTCAAACGCTACGCA 
CCAGGCCTCCCGTGTGACGTGTACACATATCTCCATGAGAAATACTTAGATTGTCAAGAAAG 
AAAATTAGTTTATGTGCTGCCTGGTTGGCCTCAGGATTTGCTGCACATGCTGCTAGCAAGAA 
ACAAGATCCGCACATTGAAGAACAACATGTTTTCCAAGTTTAAAAAGCTGAAAAGCCTGGAT 
CTGCAGCAGAATGAGATCTCTAAAATTGAGAGTGAGGCGTTCTTTGGTTTAAACAAACTCAC 
CACCCTCTTACTGCAGCACAACCAGATCAAAGTCTTGACGGAGGAAGTGTTCATTTACACAC 
CTCTCTTGAGCTACCTGCGTCTTTATGACAACCCCTGGCACTGTACTTGTGAGATAGAAACG 
CTTATTTCAATGTTGCAGATTCCCAGGAACCGGAATTTGGGGAACTACGCCAAGTGTGAAAG 
TCCACAAGAACAAAAAAATAAAAAACTGCGGCAGATAAAATCTGAACAGTTGTGTAATGAAG 
AAAAGGAACAATTGGACCCGAAACCCCAAGTGTCAGGGAGACCCCCAGTCATCAAGCCTGAG 
GTGGACTCAACTTTTTGCCACAATTATGTGTTTCCCATACAAACACTGGACTGCAAAAGGAA 
AGAGTTGAAAAAAGTGCCAAACAACATCCCTCCAGATATTGTTAAACTTGACTTGTCATACA 
ATAAAATCAACCAACTTCGACCCAAGGAATTTGAAGATGTTCATGAGCTGAAGAAATTAAAC 
CTCAGCAGCAATGGCATTGAATTCATCGATCCTGCCGCTTTTTTAGGGCTCACACATTTAGA 
AGAATTAGATTTATCAAACAACAGTCTGCAAAACTTTGACTATGGCGTATTAGAAGACTTGT 
ATTTTTTGAAACTCTTGTGGCTCAGAGATAACCCTTGGAGATGTGACTACAACATTCACTAC 
CTCTACTACTGGTTAAAGCACCACTACAATGTCCATTTTAATGGCCTGGAATGCAAAACGCCT 
GAAGAATACAAAGGATGGTCTGTGGGAAAATATATTAGAAGTTACTATGAAGAATGCCCCAA 
AGACAAGTTACCAGCATATCCTGAGTCATTTGACCAAGACACAGAAGATGATGAATGGGAAA 
AAAAACATAGAGATCACACCGCAAAGAAGCAAAGCGTAATAATTACTATAGTAGGATAAGGT 
AGAAATTGTTCTGATTGTAATTAGTTTTGTATTTTCTATACTGGTGTTAGAAAACATATGTT 
TACATTTGATTAACTGTGTTGCCTATTTATGCAGGGTAATCCAGCTAAAGGAAGCTTTCTTT 
AATTATAAGTATTATTGTGACTATTATAGTAATCAAGAGAATGCTATCATCCTGCTTGCCTG 
TCCATTTGTGGAACAGCATCTGGTGATATGCAATTCCACACTGGTAACCTGCAGCAGTTGGG 
TCCTAATGATGGCATTAGACTTTCATAATGTCCTGTATAAATGTTTTTACTGCTTTTAGAAA 
ATAAAGA7VAAAAAACTTGGTTCATGTTTAAAA 
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FIGURE 14 

></usr/seq<lb2/sst/DNA/Dnaseqs .min/ss . DNA117 935 
Xsubunit 1 of 1, 440 aa, 1 stop 
XMW: 51670, pi: 8.70, NX(S/T): 2 

MRWTIVILLCFCKAAELRKASPGSVRSRVNHGRAGGGRRGSNPVKRYAPGLPCDVYTYL 
HEKYLDCQERKLVYVLPGWPQDLLHMLLARNKIRTLKNNMFSKFKKLKSLDLQQNEISKI 
ESEAFFGLNKLTTLLLQHNQIKVLTEEVFIYTPLLSYLRLYDNPWHCTCEIETLISMLQI 
PRNRNLGNYAKCESPQEQKNKKLRQIKSEQLCNEEKEQLDPKPQVSGRPPVIKPEVDSTF 
CHNYVFPIQTLDCKRKELKKVPNNIPPDIVKLDLSYNKINQLRPKEFEDVHELKKLNLSS 
NGIEFIDPAAFLGLTHLEELDLSNNSLQNFDYGVLEDLYFLKLLWLRDNPWRCDYNIHYL 
YYWLKHHYNVHFNGLECKTPEEYKGWSVGKYIRSYYEECPKDKLPAYPESFDQDTEDDEW 

EKKHRDHTAKKQSVIITIVG 

Important features of the protein: 
Signal peptide: 

Amino acids 1-15 

N-glycosylation sites: 

Amino acids 297-301 ; 324-328 

cAMP- and cGMP-dependent protein kinase phosphorylation sites 

Amino acids 19-23 ; 39-43; 430-434 

N-myristoylation sites : 

Amino acids 24-30;37-43 



Amidatlon site: 

Amino acids 37-41 
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FIGURE 15 

GCGGCAGCAGCGCGGGCCCCAGCAGCCTCGGCAGCCACAGCCGCTGCAGCCGGGGCAGCCTC 
CGCTGCTGTCGCCTCCTCTGATGCGCTTGCCCTCTCCCGGCCCCGGGACTCCGGGAGA ATG T 
GGGTCCTAGGCATCGCGGCAACTTTTTGCGGATTGTTCTTGCTTCCAGGCTTTGCGCTGCAA 
ATCCAGTGCTACCAGTGTGAAGAATTCCAGCTGAACAACGACTGCTCCTCCCCCGAGTTCAT 
TGTGAATTGCACGGTGAACGTTCAAGACATGTGTCAGAAAGAAGTGATGGAGCAAAGTGCCG 
GGATCATGTACCGCAAGTCCTGTGCATCATCAGCGGCCTGTCTCATCGCCTCTGCCGGGTAC 
CAGTCCTTCTGCTCCCCAGGGAT^CTGAACTCAGTTTGCATCAGCTGCTGCAACACCCCTCT 
TTGTAACGGGCCAAGGCCCAAGAAAAGGGGAAGTTCTGCCTCGGCCCTCAGGCCAGGGCTCC 
GCACCACCATCCTGTTCCTCAAATTAGCCCTCTTCTCGGCACACTGCTGAAGCTGAAGGAGA 
TGCCACCCCCTCCTGCATTGTTCTTCCAGCCCTCGCCCCCAACCCCCCACCTCCCTGAGTGA 
GTTTCTTCTGGGTGTCCTTTTATTCTGGGTAGGGAGCGGGAGTCCGTGTTCTCTTTTGTTCC 
TGTGCAAATAATGAAAGAGCTCGGTAAAGCATTCTGAATAAATTCAGCCTGACTGAATTTTC 
AGTATGTACTTGAAGGAAGGAGGTGGAGTGAAAGTTCACCCCCATGTCTGTGTAACCGGAGT 
CAAGGCCAGGCTGGCAGAGTCAGTCCTTAGAAGTCACTGAGGTGGGCATCTGCCTTTTGTAA 
AGCCTCCAGTGTCCATTCCATCCCTGATGGGGGCATAGTTTGAGACTGCAGAGTGAGAGTGA 
CGTTTTCTTAGGGCTGGAGGGCCAGTTCCCACTCAAGGCTCCCTCGCTTGACATTCAAACTT 
CATGCTCCTGAAAACCATTCTCTGCAGCAGAATTGGCTGGTTTCGCGCCTGAGTTGGGCTCT 
AGTGACTCGAGACTCAATGACTGGGACTTAGACTGGGGCTCGGCCTCGCTCTGAAAAGTGCT 
TAAGAAAATCTTCTCAGTTCTCCTTGCAGAGGACTGGCGCCGGGACGCGAAGAGCAACGGGC 
GCTGCACAAAGCGGGCGCTGTCGGTGGTGGAGTGCGCATGTACGCGCAGGCGCTTCTCGTGG 
TTGGCGTGCTGCAGCGACAGGCGGCAGCACAGCACCTGCACGAACACCCGCCGAAACTGCTG 
CGAGGACACCGTGTACAGGAGCGGGTTGATGACCGAGCTGAGGTAGAAAAACGTCTCCGAGA 
AGGGGAGGAGGATCATGTACGCCCGGAAGTAGGACCTCGTCCAGTCGTGCTTGGGTTTGGCC 
GCAGCCATGATCCTCCGAATCTGGTTGGGCATCCAGCATACGGCCAATGTCACAACAATCAG 
CCCTGGGCAGACACGAGCAGGAGGGAGAGACAGAGA 
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FIGURE 16 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA119474 
xsubunit 1 of 2, 141 aa, 1 stop 
XMW: 15240, pi: 8.47, NX(S/T): 1 

MWVLGIAATFCGLFLLPGFALQIQCYQCEEFQLNNDCSSPEFIVNCTVNVQDMCQKEVME 
QSAGIMYRKSCASSAACLIASAGYQSFCSPGKLNSVCISCCNTPLCNGPRPKKRGSSASA 

LRPGLRTTILFLKLALFSAHC ■ ^ 

Importen-t features of the protein: 
Signal peptide: 

Amino acids 1-22 

N-glycosylation site : 

Amino acids 45-49 

cAMP- and cGMP-dependent protein kinase phosphorylation site 

Amino acids 113-117 

N-myristoylation sites : 

Amino acids 5-11; 115-121 ; 124-130 I 

Ly-6 / u-PAR domain proteins: ^£ 

Amino acids 94-107 - 
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FIGURE 17 

CGCAAAGCCGCCCTCGGGGCGCTCATGGCGGGACGCCTCCTGGGAAAGGCTTTAGCCGCGGT 
GTCTCTCTCTCTGGCCTTGGCCTCTGTGACTATCAGGTCCTCGCGCTGCCGCGGCATCCAGG 
CGTTCAGAAACTCGTTTTCATCTTCTTGGTTTCATCTTAATACCAACGTCATGTCTGGTTCT 
AATGGTTCCAAAGAAAATTCTCACAATAAGGCTCGGACGTCTCCTTACCCAGGTTCAAAAGT 
TGAACGAAGCCAGGTTCCTAATGAGAAAGTGGGCTGGCTTGTTGAGTGGCAAGACTATAAGC 
CTGTGGAATACACTGCAGTCTCTGTCTTGGCTGGACCCAGGTGGGCAGATCCTCAGATCAGT 
GAAAGTAATTTTTCTCCCAAGTTTAACGAAAAGGATGGGCATGTTGAGAGAAAGAGCAAGAA 
TGGCCTGTATGAGATTGAAAATGGAAGACCGAGAAATCCTGCAGGACGGACTGGACTGGTGG 
GCCGGGGGCTTTTGGGGCGATGGGGCCCAAATCACGCTGCAGATCCCATTATAACCAGATGG 
AAAAGGGATAGCAGTGGAAATAAAATCATGCATCCTGTTTCTGGGAAGCATATCTTACAATT 
TGTTGCAATAAAAAGGAAAGACTGTGGAGAATGGGCAATCCCAGGGGGGATGGTGGATCCAGGA 
GAGAAGATTAGTGCCACACTGAAAAGAGAATTTGGTGAGGAAGCTCTCAACTCCTTACAGAA 
AACCAGTGCTGAGAAGAGAGAAATAGAGGAAAAGTTGCACAAACTCTTCAGCCAAGACCACC 
TAGTGATATATAAGGGATATGTTGATGATCCTCGAAACACTGATAATGCATGGATGGAGACA 
GAAGCTGTGAACTACCATGACGAAACAGGTGAGATAATGGATAATCTTATGCTAGAAGCTGG 
AGATGATGCTGGAAAAGTGAAATGGGTGGACATCAATGATAAACTGAAGCTTTATGCCAGTC 
ACTCTCAATTCATCAAACTTGTGGCTGAGAAACGAGATGCACACTGGAGCGAGGACTCTGAA 
GCTGACTGCCATGCGTTGTAGCTGATGGTCTCCGTGTAAGCCAAAGGCCCACAGAGGAGCAT 
ATACTGAAAAGAAGGCAGTATCACAGAATTTATACTATAAAAAGGGCAGGGTAGGCCACTTG 
GCCTATTTACTTTCAAAACAATTTGCATTTAGAGTGTTTCGCATCAGAATAACATGAGTAAG 
ATGAACTGGAACACAAAATTTTCAGCTCTTTGGTCAAAAGGAATATAAGTAATCATATTTTG 
TATGTATTCGATTTAAGCATGGCTTAAATTAAATTTAAACAACrAATGCTCTTTGAAGAATC 
ATAATCAGAATAAAGATAAATTCTTGATCAGCTATA 
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FIGURE 18 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNA119498 
Xsubunit 1 of 1, 350 aa, 1 stop 
XMW: 39125, pi: 8.53, NX(S/T): 2 

MAGRLLGKALAAVSLSLALASVTIRSSRCRGIQAFRNSFSSSWFHLNTNVMSGSNGSKEN 
SHNKARTSPYPGSKVERSQVPNEKVGWLVEWQDYKPVEYTAVSVLAGPRWADPQISESNF 
SPKFNEKDGHVERKSKNGLYEIENGRPRNPAGRTGLVGRGLLGRWGPNHAADPIITRWKR 
DSSGNKIMHPVSGKHILQFVAIKRKDCGEWAIPGGMVDPGEKISATLKREFGEEALNSLQ 
KTSAEKREIEEKLHKLFSQDHLVIYKGYVDDPRNTDNAWMETEAVNYHDETGEIMDNLML 
EAGDDAGKVKWVDINDKLKLYASHSQFIKLVAEKRDAHWSEDSEADCHAL - 

In^ortant features of the protein: 
Signal peptide: 

Amino acids 1-20 

N-glycosylation site: 

Amino acids 55-59 

cAMP- and cCTlP-dependent protein kinase phosphorylation site: 

Amino acids 179-183 

N-myristoylation sites : 

Amino acids 53-59;56-62 

mutT domain signature: 

Amino acids 215-235 
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FIGURE 19 

CGAGGGCTCCTGCTGGTACTGTGTTCGCTGCTGCACAGCAAGGCCCTGCCACCCACCTTCAG 
GCCATGCAGCCATGTTCCGGGAGCCCTAATTGCACAGAAGCCCAT6GGGAGCTCCAGACTGG 
CAGCCCTGCTCCTGCCTCTCCTCCTCATAGTCATCGACCTCTCTGACTCTGCTGGGATTGGC 
TTTCGCCACCTGCCCCACTGGAACACCCGCTGTCCTCTGGCCTCCCACACGGATGACAGTTT 
CACTGGAAGTTCTGCCTATATCCCTTGCCGCACCTGGTGGGCCCTCTTCTCCACAAAGCCTT 
GGTGTGTGCGAGTCTGGCACTGTTCCCGCTGTTTGTGCCAGCATCTGCTGTCAGGTGGCTCA 
GGTCTTCAACGGGGCCTCTTCCACCTCCTGGTGCAGAAATCCAAAAAGTCTTCCACATTCAA 
GTTCTATAGGAGACACAAGATGCCAGCACCTGCTCAGAGGAAGCTGCTGCCTCGTCGTCACC 
TGTCTGAGAAGAGCCATCACATTTCCATCCCCTCCCCAGACATCTCCCACAAGGGACTTCGC 
TCTAAAAGGACCCAACCTTCGGATCCAGAGACATGGGAAAGTCTTCCCAGATTGGACTCACA 
AAGGCATGGAGGACCCGAGTTCTCCTTTGATTTGCTGCCTGAGGCCCGGGCTATTCGGGTGA 
CCATATCTTCAGGCCCTGAGGTCAGCGTGCGTCTTTGTCACCAGTGGGCACTGGAGTGTGAA 
GAGCTGAGCAGTCCCTATGATGTCCAGAAAATTGTGTCTGGGGGCCACACTGTAGAGCTGCC 
TTATGAATTCCTTCTGCCCTGTCTGTGCATAGAGGCATCCTACCTGCAAGAGGACACTGTGA 
GGCGCAAAAAATGTCCCTTCCAGAGCTGGCCAGAAGCCTATGGCTCGGACTTCTGGAAGTCA 
GTGCACTTCACTGACTACAGCCAGCACACTCAGATGGTCATGGCCCTGACACTCCGCTGCCC 
ACTGAAGCTGGAAGCTGCCCTCTGCCAGAGGCACGACTGGCATACCCTTTGCAAAGACCTCC 
CGAATGCCACGGCTCGAGAGTCAGATGGGTGGTATGTTTTGGAGAAGGTGGACCTGCACCCC 
CAGCTCTGCTTCAAGTTCTCTTTTGGAAACAGCAGCCATGTTGAATGCCCCCACCAGACTGG 
GTCTCTCACATCCTGGAATGTAAGCATGGATACCCAAGCCCAGCAGCTGATTCTTCACTTCT 
CCTCAAGAATGCATGCCACCTTCAGTGCTGCCTGGAGCCTCCCAGGCTTGGGGCAGGACACT 
TTGGTGCCCCCCGTGTACACTGTCAGCCAGGCCCGGGGCTCAAGCCCAGTGTCACTAGACCT 
CATCATTCCCTTCCTGAGGCCAGGGTGCTGTGTCCTGGTGTGGCGGTCAGATGTCCAGTTTG 
CCTGGAAGCACCTCTTGTGTCCAGATGTCTCTTACAGACACCTGGGGCTCTTGATCCTGGCA 
CTGCTGGCCCTCCTCACCCTACTGGGTGTTGTTCTGGCCCTCACCTGCCGGCGCCCACAGTC 
AGGCCCGGGCCCAGCGCGGCCAGTGCTCCTCCTGCACGCGGCGGACTCGGAGGCGCAGCGGC 
GCCTGGTGGGAGCGCTGGCTGAACTGCTACGGGCAGCGCTGGGCGGCGGGCGCGACGTGATC 
GTGGACCTGTGGGAGGGGAGGCACGTGGCGCGCGTGGGCCCGCTGCCGTGGCTCTGGGCGGC 
GCGGACGCGCGTAGCGCGGGAGCAGGGCACTGTGCTGCTGCTGTGGAGCGGCGCCGACCTTC 
GCCCGGTCAGCGGCCCCGACCCCCGCGCCGCGCCCCTGCTCGCCCTGCTCCACGCTGCCCCG 
CGCCCGCTGCTGCTGCTCGCTTACTTCAGTCGCCTCTGCGCCAAGGGCGACATCCCCCCGCC 
GCTGCGCGCCCTGCCGCGCTACCGCCTGCTGCGCGACCTGCCGCGTCTGCTGCGGGCGCTGG 
ACGCGCGGCCTTTCGCAGAGGCCACCAGCTGGGGCCGCCTTGGGGCGCGGCAGCGCAGGCAG 
AGCCGCCTAGAGCTGTGCAGCCGGCTTGAACGAGAGGCCGCCCGACTTGCAGACCTAGGTTG 
AGCAGAGCTCCACCGCAGTCCCGGGTGTCT 
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FIGURE 20 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNAl 19502 
xsubunit 1 of 1, 667 aa, 1 stop 
XMW: 74810, pi: 9.55, NX(S/T): 3 

MGSSRLAALLLPLLLIVIDLSDSAGIGFRHLPHWNTRCPLASHTDDSFTGSSAYIPCRTW 
WALFSTKPWCVRVWHCSRCLCQHLLSGGSGLQRGLFHLLVQKSKKSSTFKFYRRHKMPAP 
AQRKLLPRRHLSEKSHHISIPSPDISHKGLRSKRTQPSDPETWESLPRLDSQRHGGPEFS 
FDLLPEARAIRVTISSGPEVSVRLCHQWALECEELSSPYDVQKIVSGGHTVELPYEFLLP 
CLCIEASYLQEDTVRRKKCPFQSWPEAYGSDFWKSVHFTDYSQHTQMVMALTLRCPLKLE 
AALCQRHDWHTLCKDLPNATARESDGWYVLEKVDLHPQLCFKFSFGNSSHVECPHQTGSL 
TSWNVSMDTQAQQLILHFSSRMHATFSAAWSLPGLGQDTLVPPVYTVSQARGSSPVSLDL 
IIPFLRPGCCVLVWRSDVQFAWKHLLCPDVSYRHLGLLILALLALLTLLGWLALTCRRP 
QSGPGPARPVLLLHAADSEAQRRLVGALAELLRAALGGGRDVIVDLWEGRHVARVGPLPW 
LWAARTRVAREQGTVLLLWSGADLRPVSGPDPRAAPLLALLHAAPRPLLLLAYFSRLCAK 
GDIPPPLRALPRYRLLRDLPRLLRALDARPFAEATSWGRLGARQRRQSRLELCSRLEREA 
ARLADLG 



Important features of the protein: 

Signal peptide: ; 

Amino acids 1-23 *^ 

Transmembrane domain: 

Amino acids 455-472 

N-glycosylation sites : 

Amino acids, 318-322 ; 347-351 ; 364-368 

Glycosaminoglycan attachment site : 

Amino acids 482-486 

cAMP- and cGMP -dependent protein kinase phosphorylation sites : 

Amino acids 104-108 ; 645-649 

Tyrosine kinase phosphorylation site: 

Amino acids 322-329 

N-myristoylation sites : 

Amino acids 90-96; 358-364 ; 470-476 

Eukaryotic cobalamin-binding proteins : 

Amino acids 453-462 
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FIGURE 21 

CGGCTCGAGGCCCTTTGTGAGGGCTGTGAGCTGCGCCTGACGGTGGCACCATGAGCAGCTCA 

GGTGGGGCGCCCGGGGCGTCCGCCAGCTCTGCGCCGCCCGCGCAGGAAGAGGGCATGACGTG 

GTGGTACCGCTGGCTGTGTCGCCTGTCTGGGGTGCTGGGGGCAGTCTCTTGCGCGATCTCTG 

GCCTCTTCAACTGCATCACCATCCACCCTCTGAACATCGCGGCCGGCGTGTGGATGATCATG 

AATGCCTTCATCTTGTTGCTGTGTGAGGCGCCCTTCTGCTGCCAGTTCATCGAGTTTGCAAA 

CACAGTGGCGGAGAAGGTGGACCGGCTGCGCTCCTGGCAGAAGGCTGTCTTCTACTGCGGGA 

TGGCGGTCGTTCCCATCGTCATCAGCCTGACCCTGACCACGCTGCTGGGCAACGCCATCGCC 

TTTGCTACGGGGGTGCTGTACGGACTCTCTGCTCTGGGCAAAAAGGGCGATGCGATCTCCTA 

TGCCAGGATCCAGCAGCAGAGGCAGCAGGCGGATGAGGAGAAGCTCGCGGAGACCCTGGAGG 

GGGAGCTGTGAAGGGCTGGGCGCCCCTCCCTCCCTGTCCCCTCTTCTGGCTCTGTGTGGGTC 

CAAGTGAGGCCTGGACTGTCCACGCTGAGGCACAGCCTGGAGAGGGGCCTTTGCACGTGTCC 

CTACACCTGGAGTCCTCTGCTCCTTTCTCCAGACTGGCTTAAGCCAGGAGCCACTGGCTGCT 

GGTGTGAGGGTCTGGGCTGCTGGACTTGAGGCAGAGCCTGCAGCAGCTGTGTGGACACTACC 

CAGCCCTACTCCTCTGCTGGGTGGGTCTGCAGATCTCACACCACAGACAGGGCTGCCTGTGA 

CCTGCTGTGACCTGGGAGCAGCTTCCCCTGGAGATGCTGGTCCTGGCTTGAGGGGAGGGGCA 

AGTGGGACCCTGCCACCTGGGCACTGAGCAGAGGGACCTCCCCCAGCTCTCTTAGCAGGTGG 

AGCCCCAGGGCCTGGGACAGCCTGCCGCTGCCAGCAACCTCCCACTGCTGCCTAGGGTGCAG 

CGCCCACTGTCACCCTGCCTTCTGAAGAAGCCCACAGGGCTCCTAAGGTGCACCCCGGTACC 

TGGAACTGCAGCCTTGGCAGTGACTGGACAGCTGGGTGGGGGATGCTCCCTGCTGGCCCTGG 

GAACCTTGGACAGGCCACCTCAAGGCCCCTCGGCTGCCCCTCCTCCCTGGGCCTGCTGGGGC 

CCCTAGGTTCTACCCATCACCCCCCGCCCCTGCTGGCCTTGGTGCTAAGGAAGTGGGGAGAG 

CAGGCTCTCCCTGGCACCGAGGGTGCCCACCCTCTCCCTGGTGTGGCCCCGTCAACATCAGC 

CACAGCCCAGCCCCATTAGTGGGTTAGTGGGTCTGACCTCAGCCCCACTCAGGTGCTCCTGC 

TGGCCTGCCCAAGCCCTGCCCTCAGGGAGCTTCTGCCTTTTAAGAACTGGGCAGAGGCCACAGT 

CACCTCCCCACACAGAGCTGTCCCCACTGCCCTGGGTGCCAGGCTGTCCGGAGCCAGGCCTA 

CCCAGGGAGGATGCAGAGAGCTGGTGCCCAGGATGTGCACCCCCATATTCCCTCTGCCCTGT 

GGCCTCAGCCCGCTGGCCTCTCTGACCGTGAGGCTGGCTCTCAGCCATCGGGCAGGTGCCTG 

GTCAGGCCTGGCTTAGCCCAGGTGGGGCTTGGCAGAAGCGGGCGGGTGTGGAAGATATTCCA 

TCTGGGGCCAACCCCAGGCTGGGCCTGCGCTGAGCTTCTGGAGCGCAGGTACTGGGTCTTGC 

TAAGTGAACTGTTTCCCAGGAACACCTCTCGGGCCCATCTGCGTCTGAGGCTGGGAGTGGCA 

TCTGAGGCCGGGAGTGGCATCTGAGGCCAGGAGTGGCAGGCTGGTGGGCTGGGCGTGGGGTT 

TTCTGGGCCCTGCCCAGTACTGCCCTGGGGACTTGGTGGGCTCCTGGGTCAGCAGCATCCCA 

CCCCTGGGAGTCTGGCCAGCTGAGCCCCAGGGTGGCAGGGGCATTATAGCCTGGTGGACATG 

TGCCTTCAGGGTTCCTCCGGGGCCACCTTCCTCAGGCCAGTGCTGGGTTCAAAGGGCTGTGT 

GTGTGTGTGTTTGTGTGTGTATGTATATGTGTGTGGGTGCACACATCTGTCCCATGTATGCA 

GTGAGACCTGTCTACCTCCCACAAGGAGCAAGGGCTCTGCCCGCCCTCTGCTCATTCCTACC 

CAGGTAGTGGGACCCCGGGCCCCCTTCTGCCTGGCTTGCCTGCTTCTGCCCTTTCCAGAGGG 

GTCTCACTGACAGCCAGAGACAGCAGGAGAAGGGTTGGCTGTGGATCAAGGAAGGCTGCCCC 

TGTACCCTGTGGGGAAATGGTGGGTGCATGGCTGGATGCAGAGGTGGAAGGCCCTGGGCCAC 

AGGCGAGAGTGGGCGTGTCACCTGTCCCAGGTTCCCAGCAAGTCTGCAGCTGTGCAGTCCTG 

GGGTCCCTGACCCTGTCGCCCAGGGGGCGTGCTGTCCAGCAGGGGCCCTGCCTTGCAAGGAA 

CGTCTCTCCGGCGGCTGGGCCGCTCCTGCCTGGTCTGGGCTGTGTGTGGCGCCCTTTCCTCC 

TTGTTTGTTCCTCTGTGTTCTGTGTGCGTCTTAAGCAATAAAGCGTGGCCGTGGGAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss\ DNA119516 
Xsubunit 1 of 1, 172 aa, 1 stop 
XMW: 18470, pi: 5.45, NX(S/T): 0 

MSSSGGAPGASASSAPPAQEEGMTWWYRWLCRLSGVLGAVSCAISGLFNCITIHPLNIAA 
GVWMIMNAFILLLCEAPFCCQFIEFANTVAEKVDRLRSWQKAVFYCGMAWPIVISLTLT 
TLLGNAIAFATGVLYGLSALGKKGDAISYARIQQQRQQADEEKLAETLEGEL ; 

Important features of the protein: 
Signal peptide: 

Amino acids 1-42 

Transmembrane domains : 

Amino acids 64-77 ; 109-128 

Tyrosine kinase phosphorylation site: 

Amino acids 142-150 

N-myristoylation sites : 

Amino acids - 5-11 ; 6-12 ; 9-15 ; 35-41 ; 38-44 ; 46-52 ; 124-130.; 132-138 

Amidation site: 

Amino acids 140-144 
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FIGURE 23 

GTGAAACACCCMGGTTTTATGCTCTATTTCTCTTTTCCTCATCTTCTTCCACATCCTCTTT 
CTGAATGTATCAAACTACTTCCTTGAAGTGGGGCACCAGGAGGGCCACTCCAGTCTCCAATG 
CAGGGACTCAGGGGCAGGGATCTCTGAGAAAGTGGCCATCTCGTTATTAAAGCTCTGTCCTC 
TGCTTCCCTCTCACCTCAGAAGCAGCCCGTTTATTCAACAGAGCTCCAGGTTGCCAGCTAGG 
GGTTTTCGGGACCATAGACCAAGCAACCCCGAGAGACTGAGTACTGACCTGCAGTTGTTCCAG 
AAACTCTGCTGGGAATTAGGTTGTGACCTAGAAGTGAACTGACACTAACAGTGAGAAGGCAG 
GGTAAGAATGCAGTCTAGAGCGCAACCTTTCTCCACTAGACTTGTAAGTAATTTAAGTGAAT 
CCTGTCCCCCTGGGGTTCTATCCTGGCTGGCTCTGCTGGTGAACTTGACTGGCCAGCATAGG 
GCACTTGATGAGACCCTGGAATGCTGAGGCCAGTTGGGCAGCAAGCTTTCACCTCATCCTTC 
TGCCCATCTATCCAGCCATTCAAACATTCATTCGCCTGAAGACATTTATCAAGCTCCTGCAA 
TGGGTCAGGCATCTGCTAGGCACTGGGGACACAGAGCTCACAGTCTCCTGGAGGGGGTGAGA 
GATGACTGACAGGTGGTCTGTGGTGCAGTGTGACCTGGGAATGCACACAGTACTGTGGAAAC 
ACGGGAGAGGCATCTAGCACAACCTGAGAGGGCCAGGGGAGGCTTCCTGGCAGGTTTCCCTT 
TAACCATCTTAAGGGAAAGAGGCACTAGGTAGGAAAATAAAGGGACAGTGGTGTCCCAGACA 
GAGGGCACTCTACATGGAA 



t 
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FIGURE 24 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA119530 
xsubunit 1 of 1, 113 aa, 1 stop 
XMW: 12799, pi: 7.53, NX(S/T): 1 

MVLCSISLFLIFFHILFLNVSNYFLEVGHQEGHSSLQCRDSGAGISEKVAISLLKLCPLL 
PSHLRSSPFIQQSSRLPARGFRDHRPSNPERLSTDLQLFQKLCWELGCDLEVN 

Important: features of the protein: 
Signal peptide: 

Amino acids 1-18 

N-glycosylation site: 

Amino acids 19-23 

Glycosaminoglycan attachment site : 

Amino acids 41-45 

N-myristoylation site: 

Amino acids 42-48 
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FIGURE 25 

CGGGCTCCGCGCGGTCCCACTTCCCGGCTCCCTTCGCCTCCAGGATGCGCTGAGCCCTACAA 

CACCCCCAGCGGCCGCCGGCTCCCCCACGAGGTGTGAATGACAGAGGTGGTGCCATCCAGCG 

CGCTCAGCGAGGTCAGCCTGCGCCTCCTCTGCCACGATGACATAGACACTGTGAAGCACCTG 

TGTGGCGACTGGTTCCCCATCGAGTACCCAGACTCATGGTATCGTGATATCACATCCAACAA 

GAAGTTCTTTTCCCTTGCTGCAACCTACAGAGGTGCCATTGTGGGAATGATAGTAGCTGAAA 

TTAAGAACAGGACCAAAATACATAAAGAGGATGGAGATATTCTAGCAACCAACTTCTCTGTT 

GACACACAAGTCGCGTACATCCTAAGTCTGGGCGTCGTGAAAGAGTTCAGGAAGCACGGCAT 

AGGTTCCCTCTTACTTGAAAGTTTAAAGGATCACATATCAACCACCGCCCAGGACCACTGCA 

AAGCCATTTACCTGCATGTCCTCACCACCAACAACACAGCAATAAACTTCTATGAT^AACAGA 

GACTTCAAGCAGCACCACTATCTCCCCTATTACTACTCCATTCGAGGGGTCCTCAAAGATGG 

CTTCACCTATGTCCTCTACATCAACGGCGGGCACCCTCCCTGGACGATTTTGGACTACATCC 

AGCACCTGGGCTCTGCACTAGCCAGCCTGAGCCCCTGCTCCATTCCGCACAGAGTCTACCGC 

CAGGCCCACAGCCTGCTCTGCAGCTTCCTGCCATGGTCGGGCATCTCTTCCAAGAGTGGCAT 

CGAGTACAGCCGGACCATGTGATGTCGGCTGGGCAGCCGCCACCAGGCCCCACCCTTCAGCC 

GCCCGCAGAGCCCGCCTTCCTGTCCATCTGACCCCTTCTGTTTTCTGCAAGGAGCTGCCAGC 

CATCTAACTGGGCTCGTCGGCCTGCCCCAGCTGCAGGCCCGGTGCTACACGGGCTCGGGAAC 

AGAACATCGTGGGCATGCGCAGAGCATGCCCATCCGTGGCAGGCTCTTCAGCTCCCCTCCCT 

GCTTCTGGAAACCTCTGCCTGCTGCCCTGGCCCTGCCCCCCTGCGCATGCACCATCCCCAGG 

GCTGACCCAGTGTGGCTGCATTCACTGGGAGGGGCCTGCCCTCACTGGGCCTCTCCCACTCCG 

CTGCCTGTTCTTGCAGCTCCTTCCTGGAAAGCTGGAGGGGACTTTCTCCTGCAAGGGAGGAA 

CGCAAGTATTATGGACACACTTGACCGTAAAGGCACAGGAGCCTCGGAACAAGGGGGCGCAA 

TAAAGGGAATGGCCCGTCCCCTTCCAGAACCAGCCCAAAGAAGCCTGGGGGGTGAGGAGTGG 

CCCCCACTCCTCCATGAGGGGCTGATGAGGGGTGGGCAGCCTGGGGGAGGCTTTCCTCGCAA 

GCACAGAGCTCTGAGGCTCAGCCCCCTGGCACAGGCGGTCACGCATCAGGACGGTTCCTACT 

CCTCAGCACCTTCCGTGCAGTTACCAGTGCCCTGGGAGGTCACACTGCCCGTCGGACCTTGG 

CATGCTCCATTCAGCTGACCTGCTGAGGACAGGCATCGCCGAGACTCCTTGGGTCCTCCCCG 

CCCTCCCTCATGCTGCCACAAGCTGCTGCTCCAAGGCCTGGCCACATGCAGACAGGAGGAAG 

CTGAGCTCGACATTAGGCCTCAAGGCTGCCATCTGTCTTGTAGGGCCTGGCCTTGTGGGCAG 

GGGGCAGTCCTGTGCCTTGTGGGCCCTCAGCCTCTGAGGGCAGAGATGCTGTCAGTGCCGCA 

GGTGCATCACATACTTCTAGCATCCTCTCCACCCTGCATTCCAAATGCTGCTTGCTGCCTGC 

CCTGCCCTCCGATGCAGGGGTGGGGTGGGGGGCGGAGTCCCGCCCAGCATAGCTGCAGTGTC 

ACAAAGCCATGGCAGAGGGTCCTAGCGGCGCCACCCTGCCCCAGCCTGAGGAGGAGGGAGAG 

GGAGGAACAACCCTGGGCAGACGGGGTCTCAGGGACCTGTGTCCTTCCGCCTCCAGAGCTGC 

CCAGCCACGGGCTCTCAGGGTGCTGGGGCAGCCCCAGGTCCCCTCTTGAACTCAGCTGGGGC 

CAGGGGCCCTCAGAATGAAGGCAGGCACCAGGCAGGAGCAGCATCCCCCTCCTTGACGGTGC 

TGGCAGGAGGGCCGCGCCATGCTGACTGCTTGAACCTCTGCTGACCTGACAGTGCTGGCGGG 

AGGGCCGCACCATGCTGACTGCCTGAATCTCTGCTGAGGCTGCCTGCCTGCCGGGCCCAGCT 

CAGCGCCCTCTCCACTGCGAATCAGTGGCGATCATGTGATTTCTATTTCTGCCCCACAGGGT 

AAGGGACGAGTCTTCTGGAAGGCTCTGCCATGGACATTTGTCCTCGGGCTCAGAGGCCCCAC 

CCTGCCCCACACCTGCCCCTAATCACTGCAGTGTCCAGCCCAGTGTTGAACAGATTGTAGCG 

TTCTGTCTCATTACGAGCAAATAAATAGACTTTCATTGGGAAAAAAAAAAAAA 
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></usr/seqdb2/sst /DNA/Dnaseqs .min/ss . DNA121772 
xsubunit 1 of 1, 242 aa, 1 stop 
XMW: 27465, pi: 7.72, NX(S/T): 3 

MTEVVPSSALSEVSLRLLCHDDIDTVKHLCGDWFPIEYPDSWYRDITSNKKFFSLAATYR 
GAIVGMIVAEIKNRTKIHKEDGDILATNFSVDTQVAYILSLGWKEFRKHGIGSLLLESL 
KDHISTTAQDHCKAIYLHVLTTNNTAINFYENRDFKQHHYLPYYYSIRGVLKDGFTYVLY 
INGGHPPWTILDYIQHLGSALASLSPCSIPHRVYRQAHSLLCSFLPWSGISSKSGIEYSR 

TM ... 



N-glycosylation sites : 

Amino acids 73-77 ; 88-92 ; 143-147 

N-myristoylation 8±t,es : 

Amino acids 61-67 ; 65-71 ; 198-204 ; 235-241 

Matrlxins cysteine switch motif: 

Amino acids 18-31 
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FIGURE 27 

GTTGGGCAGCAGCCACCCGCTCACCTCCATCCCCAGGACTTAGAGGGACGCAGGGCGTTGGG 
AACAGAGGACACTCCAGGCGCTGACCCTGGGAGGCCAGGACCAGGGCCAAAGTCCCGTGGGC 
AAGAGGAGTCCTCAGAGGTCCTTCATTCAGCGGTTCCGGGAGGTCTGGGAAGCCCACGGCCT 
GGCTGGGGCAGGGTCAACGCCGCCAGGCCGCCATGGTCCTGTGCTGGCTGCTGCTTCTGGTG 
ATGGCTCTGCCCCCAGGCACGACGGGCGTCAAGGACTGCGTCTTCTGTGAGCTCACCGACTC 
CATGCAGTGTCCTGGTACCTACATGCACTGTGGCGATGACGAGGACTGCTTCACAGGCCACG 
GGGTCGCCCCGGGCACTGGTCCGGTCATCAACAAAGGCTGCCTGCGAGCCACCAGCTGCGGC 
CTTGAGGAACCCGTCAGCTACAGGGGCGTCACCTACAGCCTCACCACCAACTGCTGCACCGG 
CCGCCTGTGTAACAGAGCCCCGAGCAGCCAGACAGTGGGGGCCACCACCAGCCTGGCACTGG 
GGCTGGGTATGCTGCTTCCTCCACGTTTGCTGTGACCAACAGGGAGGACAGGGCCTGGGACT 
GTTCTCCCAGATCCGCCACTCCCCATGTCCCCATGTCCTTCCCCCACTAAATGGCCAGAGAG 
GCCCTGGACAACCTCTTGCGGCCCTGGCTTCATCCCTTCTAAGGCTGTCCACCAGGAGCCCG 
GTGCTAGGGGAAGCATCCCCAGGCCTGACTGAGCGGCAGGGGAGCACGGCCCGTGGGTTTGA 
TTGTATTACTCTGTTCCACTGGTTCTAAGACGCAGAGCTTCTCACATCTCAATCAGGATGCT 
TCTCTCCATTGGTAGCACTTTAGAGTCCATGAAATATGGTAAAAAATATATATATATCATAA 
TAAATGACAGCTGATGTTCATGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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'></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA125148 
Xsubunit 1 of 1, 124 aa, 1 stop 
><MW: 13004, pi: 5.70, NX(S/T): 0 

MVLCWLLLLVMALPPGTTGVKDCVFCELTDSMQCPGTYMHCGDDEDCFTGHGVAPGTGPV 
INKGCLRATSCGLEEPVSYRGVTYSLTTNCCTGRLCNRAPSSQTVGATTSLALGLGMLLP 

PRLL 

Important features of the protein: 
Signal peptide: 

Amino acids 1-13 

N-myristoylation sites : 

Amino acids 19-25; 52-58 ; 64-70; 81-87 ; 106-112 

Ly-6 / "u-PAR domain proteins: 

Amino acids 84-97 
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FIGURE 29 

GGCATTTTGAAAGCCCAGTGTTGCCCAGGGGGCATCTCCTTTGTGTTTATGAGAGACCTGCA 
TTCTCCCTGGCTCAGTTCTCTCAGGCTCTCCAGAGCTCAGGACCTCTGAGAAGAATGGAGCC 
CTCCTGGCTTCAGGAACTCATGGCTCACCCCTTCTTGCTGCTGATCCTCCTCTGCATGTCTC 
TGCTGCTGTTTCAGGTAATCAGGTTGTACCAGAGGAGGAGATGGATGATCAGAGCCCTGCAC 
CTGTTTCCTGCACCCCCTGCCCACTGGTTCTATGGCCACAAGGAGTTTTACCCAGTAAAGGA 
GTTTGAGGTGTATCATAAGCTGATGGAAAAATACCCATGTGCTGTTCCCTTGTGGGTTGGAC 
CCTTTACGATGTTCTTCAGTGTCCATGACCCAGACTATGCCAAGATTCTCCTGAAAAGACAA 
GATCCCAAAAGTGCTGTTAGCCACAAAATCCTTGAATCCTGGGTTGGTCGAGGACTTGTGAC 
CCTGGATGGTTCTAAATGGAAAAAGCACCGCCAGATTGTGAAACCTGGCTTCAACATCAGCA 
TTCTGAAAATATTCATCACCATGATGTCTGAGAGTGTTCGGATGATGCTGAACAAATGGGAG 
GAACACATTGCCCAAAACTCACGTCTGGAGCTCTTTCAACATGTCTCCCTGATGACCCTGGA 
CAGCATCATGAAGTGTGCCTTCAGCCACCAGGGCAGCATCCAGTTGGACAGTACCCTGGACT 
CATACCTGAAAGCAGTGTTCAACCTTAGCAAAATCTCCAACCAGCGCATGAACAATTTTCTA 
CATCACAACGACCTGGTTTTCAAATTCAGCTCTCAAGGCCAAATCTTTTCTAAATTTAACCA 
AGAACTTCATCAGTTCACAGAGAAAGTAATCCAGGACCGGAAGGAGTCTCTTAAGGATAAGC 
TAAAACAAGATACTACTCAGAAAAGGCGCTGGGATTTTCTGGACATACTTTTGAGTGCCAAA 
AGCGAAAACACCAAAGATTTCTCTGAAGCAGATCTCCAGGCTGAAGTGAAAACGTTCATGTT 
TGCAGGACATGACACCACATCCAGTGCTATCTCCTGGATCCTTTACTGCTTGGCAAAGTACC 
CTGAGCATCAGCAGAGATGCCGAGATGAAATCAGGGAACTCCTAGGGGATGGGTCTTCTATT 
ACCTGGGAACACCTGAGCCAGATGCCTTACACCACGATGTGCATCAAGGAATGCCTCCGCCT 
CTACGCACCGGTAGTAAACATATCCCGGTTACTCGACAAACCCATCACCTTTCCAGATGGAC 
GCTCCTTACCTGCAGGAATAACTGTGTTTATCAATATTTGGGCTCTTCACCACAACCCCTAT 
TTCTGGGAAGACCCTCAGGTCTTTAACCCCTTGAGATTCTCCAGGGAAAATTCTGAAAAAAT 
ACATCCCTATGCCTTCATACCATTCTCAGCTGGATTAAGGAACTGCATTGGGCAGCATTTTG 
CCATAATTGAGTGTAAAGTGGCAGTGGCATTAACTCTGCTCCGCTTCAAGCTGGCTCCAGAC 
CACTCAAGGCCTCCCCAGCCTGTTCGTCAAGTTGTCCTCAAGTCCAAGAATGGAATCCATGT 
GTTTGCAAAAAAAGTTTGCTAATTTTAAGTCCTTTCGTATAAGAATTAATGAGACAATTTTCCT 
ACCAAAGGAAGAACAAAAGGATAAATATAATACAAAATATATGTATATGGTTGTTTGACAAA 
TTATATAACTTAGGATACTTCTGACTGGTTTTGACATCCATTAACAGTAATTTTAATTTCTT 
TGCTGTATCTGGTGAAACCCACAAAAACACCTGAAAAAACTCAAGCTGACTTCCACTGCGAA 
GGGAAATTATTGGTTTGTGTAACTAGTGGTAGAGTGGCTTTCAAGCATAGTTTGATCAAAAC 
TCCACTCAGTATCTGCATTACTTTTATCTCTGCAAATATCTGCATGATAGCTTTATTCTCAG 
TTATCTTTCCCCATAATAAAAAATATCTGCCAAA 
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FIGURE 30 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA125150 
xsubunit 1 of 1, 505 aa, 1 stop 
XMW: 59086, pi: 9.50, NX(S/T): 3 

MEPSWLQELMAHPFLLLILLCMSLLLFQVIRLYQRRRWMIRALHLFPAPPAHWFYGHKEF 
YPVKEFEVYHKLMEKYPCAVPLWVGPFTMFFSVHDPDYAKILLKRQDPKSAVSHKILESW 
VGRGLVTLDGSKWKKHRQIVKPGFNISILKIFITMMSESVRMMLNKWEEHIAQNSRLELF 
QHVSLMTLDSIMKCAFSHQGSIQLDSTLDSYLKAVFNLSKISNQRMNNFLHHNDLVFKFS 
SQGQIFSKFNQELHQFTEKVIQDRKESLKDKLKQDTTQKRRWDFLDILLSAKSENTKDFS 
EADLQAEVKTFMFAGHDTTSSAISWILYCLAKYPEHQQRCRDEIRELLGDGSSITWEHLS 
QMPYTTMCIKECLRLYAPWNISRLLDKPITFPDGRSLPAGITVFINIWALHHNPYFWED 
PQVFNPLRFSRENSEKIHPYAFIPFSAGLRNCIGQHFAIIECKVAVALTLLRFKLAPDHS 
RPPQPVRQWLKSKNGIHVFAKKVC 

Impor-tan-b features of the protein: 
Signal peptide: 

Amino acids 1-28 

Transmembrane domain : 

Amino acids 451-470 

k' 

N-glycosylation sites : :^ 

Amino acids 145-149; 217-221; 381-385 

cAMP- and cGMP -dependent protein kinase phosphorylation site : 

TUnino acids 264-268 

N-myristoylation sites : 

Amino acids 243-249; 351-357; 448-454; 454-460 

Cytochrome P450 cysteine heme-iron ligand signature: 

Amino acids 445-455 

Cytochrome P450 cysteine heme-iron ligand proteins: 

Amino acids 442-473 

FAD-dependent glycerol-3-phosphate dehydrogenase proteins: 

Amino acids 124-141 
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FIGURE 31 

TCCGCTGTCGCCCAGTCCCGGCCGCTGGCGGGAACTGACCTGGAGCAAGCAGGACCTTCCCT 

CCCACCTCTCCCGCCTGGCCTCCGCGGGAGTCCCCTACGATCCCGCTCAGCAGTGGGGCACT 

CGCTGAGGACAGCGAGTCCTGGGAGTGAGCCCAAGGCCACCCCTGGCCAGCCCAGGAGAGAT 

AGCCAGGGCAGGCCCAGCAGCCCGAGGCCAGGCTCTGGCCACGGCGGTCTCCGAC ATG GAGA 

GACATTGTCTGCTTTTTATCCTGTTAACCTGTCTTCGGTGGTTGTGCCACGACATTCCCCAG 

GGTTCAGGTGCCCGGTGGCCGAGGGTCAGTCCAGTGGTAGAGCCTTGCTCTCCTAGGCTCAT 

CCTGCTGGCGGTCCTCCTGCTTCTGCTGTGTGGTGTCACAGCTGGTTGTGTCCGGTTCTGCT 

GCCTCCGGAAGCAGGCACAGGCCCAGCCACATCTGCCACCAGCACGGCAGCCCTGCGACGTG 

GCAGTCATCCCTATGGACAGTGACAGCCCTGTACACAGCACTGTGACCTCCTACAGCTCCGT 

GCAGTACCCACTGGGCATGCGGTTGCCCCTGCCCTTTGGGGAGCTGGACCTGGACTCCACGG 

CTCCTCCTGCCTACAGCCTGTACACCCCGGAGCCTCCACCCTCCTACGATGAAGCTGTCAAG 

ATGGCCAAGCCCAGAGAGGAAGGACCAGCACTCTCCCAGAAACCCAGCCCTCTCCTTGGGGC 

CTCGGGCCTAGAGACCACTCCAGTGCCCCAGGAGTCGGGCCCCAATACTCAACTACCACCTT 

GTAGCCCTGGTGCCCCTTGAAGGAGGTAGGAGAACGGACCAGAGCTTGGAGAACTAATGCTT 

GGAGCCAAGGGCCCCAGCCGAGCCGACGGTCCCACACATTGCTGTGGCCCCAACCTCGGTGC 

CATGTTACACCGGCCCCTGGCGTCAGCCACTAGGCAGGCTGCTGCTTTCAGCCTCAGCCCCT 

GGCCCAGCCCCAGCAGGCCCTCAGCCTGGAAGAGGCCCCTTGGGCCTAAGCCTCGGGTGGGA - 

GCTCAGGGCCACCTGTGAGGTCTGCATCTTCTTGGAGAGAGAATAAAGTTTGTATTTAAGTGGT 
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FIGURE 32 



></usr/seqcib2/sst/DNA/Dnaseqs .min/ss. DNA125151 
Xsubunit 1 of 1, 194 aa, 1 stop 
XMW: 20882, pi: 6.44, NX(S/T): 0 

MERHGLLFiLLTCLRWLCHDIPQGSGARWPRVSPVVEPCSPRLILLAVLLLLLCGVTAGC 
VRFCCLRKQAQAQPHLPPARQPCDVAVIPMDSDSPVHSTVTSYSSVQYPLGMRLPLPFGE 
LDLDSTAPPAYSLYTPEPPPSYDEAVKMAKPREEGPALSQKPSPLLGASGLETTPVPQES 

GPNTQLPPCSPGAP 



Important features of the protein: 
Signal peptide: 

Amino acids 1-20 

TyartCTnCTnVtT*aTiei domain : 

Amino acids 39-58 

N-myristoylation site: 

Amino acids 55-61 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 50-61 
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FIGURE 33 

CCTTGCTTGGTGCTTGGCACACACAAATCCAGTGGGCTACACAGGTTTTCCAGAAGCCCCAC 
GAGGTGGTAATGGTGCTGCTGATTCAGACCCTGGGGGCCCTCATGCCCTCGCTGCCCTCCTG 
CCTCAGCAACGGCGTGGAGAGGGCAGGGCCCGAGCAGGAGCTCACCAGGCTGCTGGAGTTCT 
ACGACGCCACCGCCCACTTCGCCAAGGGCTTGGAGATGGCACTGCTCCCCCACCTACATGAA 
CACAATCTGGTAAAAGTCACGGAGCTGGTGGATGCTGTGTATGATCCATACAAACCCTACCAG 
CTGAAGTATGGCGACATGGAAGAGAGCAACCTCCTCATCCAGATGAGTGCTGTGCCTCTGGA 
GCATGGGGAAGTGATTGACTGTGTGCAGGAGCTGAGCCACTCCGTGAACAAGCTGTTTGGTC 
TGGCGTCTGCAGCCGTTGACAGATGCGTCAGATTCACCAATGGCCTGGGGACCTGCGGCCTG 
TTGTCAGCCCTGAAATCCCTCTTTGCCAAGTATGTGTCTGATTTCACCAGCACTCTCCAGTC 
CATACGAAAGAAGTGCAAACTGGACCACATTCCTCCCAACTCCCTCTTCCAGGAAGATTGGA 
CGGCTTTTCAGAACTCCATTAGGATAATAGCCACCTGTGGAGAGCTTTTGCGGCATTGTGGG 
GACTTCGAGCAGCAGCTAGCCAACAGGATTTTGTCCACAGCTGGGAAGTATCTATCTGATTC 
CTGCAGCCCCCGGAGCCTGGCTGGTTTTCAGGAGAGCATCTTGACAGACAAGAAGAACTCTG 
CCAAGAACCCATGGCAAGAATATAATTACCTCCAGAAAGATAACCCTGCTGAATATGCCAGT 
TTAATGGAAATACTTTATACCCTTAAGGAAAAAGGGTCAAGCAACCACAACCTGCTGGCTGC 
ACCTCGAGCAGCGCTGACTCGGCTTAACCAGCAGGCCCACCAGCTGGCTTTCGATTCCGTGT 
TCCTGCGCATCAAACAACAGCTGTTGCTTATTTCGAAGATGGACAGCTGGAATACGGCTGGC 
ATCGGAGAAACCCTCACAGATGAACTGCCCGCCTTTAGTCTCACCCCTCTCGAGTACATCAG 
CAACATCGGGCAGTACATCATGTCCCTCCCCCTGAATCTTGAGCCATTTGTGACTCAGGAGG 
ACTCTGCCTTAGAGTTGGCATTGCACGCTGGAAAGCTGCCATTTCCTCCTGAGCAGGGGGAT 
GAATTGCCCGAGCTGGACAACATGGCTGACAACTGGCTGGGCTCGATCGCCAGAGCCACAAT 
GCAGACCTACTGTGATGCGATCCTACAGATCCCTGAGCTGAGCCCACACTCTGCCAAGCAGC 
TGGCCACTGACATCGACTATCTGATCAACGTGATGGATGCCCTGGGCCTGCAGCCGTCCCGC 
ACCCTCCAGCACATCGTGACGCTACTGAAGACCAGGCCTGAGGACTATAGACAGGTCAGCAA 
AGGCCTGCCCCGTCGCCTGGCCACCACCGTGGCCACCATGCGGAGTGTGAATTACTGACCCC 
ACCACACACCGGACCACCAAGAGAGCCAGGGCTGCTGTTTCGTGACTCACCAGCACAGATTT 
GCTCAGAAACTCTGCCCAAGATTGGGCAGAAGTTACTTTAAAAAGACTTGGTTCAGCTGGTC 
ACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCAAGCCAGATGGATCATGAGGCC 
AGGAGTTCGAGACCAGCCTGACCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAAT 
TAACAGCAGAGCGAGACTCTGTCTCAAAAAAAAAAAAAAAAAGACTTGGTTCATTTGTATAA 
TCAAAAAGAGTTGTAAATTAAAGATGTATTATTTATCAGAGAAGACTTTTTAGATAATTTTT 
TTAAAGGATCAGATCTTGAAAATGGAATAAATAACTACTGTGAAATGCAAAAA 
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></usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNA125181 
Xsubunit 1 of 1, 4 91 aa, 1 stop 
XMW: 54759, pi: 5.61, NX(S/T): 0 

MVLLIQTLGALMPSLPSCLSNGVERAGPEQELTRLLEFYDATAHFAKGLEMALLPHLHEH 
NLVKVTELVDAVYDPYKPYQLKYGDMEESNLLIQMSAVPLEHGEVIDCVQELSHSVNKLF 
GLASAAVDRCVRFTNGLGTCGLLSALKSLFAKYVSDFTSTLQSIRKKCKLDHIPPNSLFQ 
EDWTAFQNSIRIIATCGELLRHCGDFEQQLANRILSTAGKYLSDSCSPRSLAGFQESILT 

DKKN S AKN PWQE YN YLQKDN PAE YASLME I L YTLKEKGS SNHNLLAAPRAALTRLNQQAH 
QLAFDSVFLRIKQQLLLISKMDSWNTAGIGETLTDELPAFSLTPLEYISNIGQYIMSLPL 
NLEPFVTQEDSALELALHAGKLPFPPEQGDELPELDNMADNWLGSIARATMQTYCDAILQ 
IPELSPHSAKQLATDIDYLINVMDALGLQPSRTLQHIVTLLKTRPEDYRQVSKGLPRRLA 

TTVATMRSVNY 



Important features of the protein: 
Signal peptide: 

Amino acids 1-20 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 242-24 6 |' 

N-myristoylation sites : 

Amino acids 22-28 ; 48-54 ; 121-127 ; 136-142 ; 141-147 ; 328-334 ; 

447-453 

Iieucine zipper pattern: 

Amino acids 295-317 
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FIGURE 35 

GCAAGTGCCACCATGCTAGTGTGATTTGGACTTCAGTAAAAGTTAGTTTGCTTCCTTCCCGT 
TGTCCCATCTCACTCCTGGGCCACCCATCGGGCTGCTGGTAGCTGGTGTGTGGCTGCTGCTG 
GACTGTGTGGCAGTCCATCCATCTGTCAGCAGCCACTGCGGGCCTACTTGCTGGGTGCCCAG 
CACCGCACTCACCACTGCAGGCGTGGCCAGGAGCGTGAGATCCCCAGAGCCCATGGCCAGTG 
AGAGGCGGCCAGGGATAGGTACCCAGGGAATGCCACAGGAGTTTGCTGGGCTCAGGGAGCTC 
TTTCACTGGTCAGAGAGGAGTGTGTGTAGGAGAGGACTTCTACTTGGTGTTGAAGGACAGAT 
GGGGTTTGGCTGGGAGAGAGGAGGAATGTGGGCGGGCCTTATAGGCAGGCGAGAAGGTGAGA 
GCCAAGGCCCTCTGTGGGCAGGGCGAGGTGGCGTGTTGAGGAGACTCGTCCAGCTGGGCAGA 
GGCTCATGTTGAGGGATGAGGCAGAGCTGGGGGAGGAGGGAGCCCAGAAATGGCAGGTCCTT 
GAATGCAGGTTTGGAAGCAGGGACGCCCTGTGAGGGTACAGAGTCTGGGCTGTTACCTTCTG 
TGGCTTTTGCTAGAAGGTGAGATGTCAGGGAGGAAGACAGGACTCCAGGATGTCTCCTGTCTCT 
CTCTGGAAAAAGGAGGTGGGCCCCTTTCTCAGCAGTCAGCTGCTGTTTTTGAGGTCTTCTCC 
ATGGATAATCCACGGTGTTGGAAGTGGTTAAGGTAATGGATCCTCATGGGCTTACCATAAAA 
ATATCTGGAGGCTGGACCATTTTCCTTAAAACGTTATAAAAGCTGGAATTGAATGCCATCGG 
TGTCACCCCTGGGAAGTGTGCTTTCTCTTGAGCTCTTTTGGCCCCGAGATAGCAGTCACTCC 
ATAGTTTCGTGAAGACCAGCCTGGTGTTGCCTGGTTTTCTGCCATTAGGGAGCAGCTAGAGG 
TCTTCCAGTAGCTCCTGTGTAAAGTGATGAAAGAAAAGGGCTGGGTGCTGACTGCTCCTGGA 
GAAAAGCAACACACTCCCAAAGTCTTAATTGCCTGCTTCCAGGGAGCTGTGGTGGTTTCCCT 
TGGGCAGGGCACACGCCCCAGTGGTTGACTTAATAAGGATACATTTTAATCAGAGGACAAAA 
ATGTGCCCTGACTTGATTTCCGCATGGGCTTCCAGCATGGTCAAAGG 
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FTQURE 36 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA125192 
Xsubunit 1 of 1, 139 aa, 1 stop 
XMW: 14841, pi: 9.20, NX(S/T): 0 

MGLLVAGVWLLLDCVAVHPSVSSHCGPTCWVPSTALTTAGVARSVRSPEPMASERRPGIG 
TQGMPQEFAGLTELFHWSERSVCRRGLLLGVEGQMGFGWERGGMWAGLIGRREGESQGPL 

WAGRGGVLRRLVQLGRGSC 



Important features of the protein: 
Signal peptide : 

Amino acids 1-22 

N-myristoylation sites : 

Amino acids 2-8 ; 40-46; 86-92 ; 102-108 ; 103-109 

Amidation site: 

Amino acids 109-113 
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FIGURE 37 

GGCCAGGAATGGGGTCCCCGGGCATGGTGCTGGGCCTCCTGGTGCAGATCTGGGCCCTGCAA 
GAAGCCTCAAGCCTGAGCGTGCAGCAGGGGCCCAACTTGCTGCAGGTGAGGCAGGGCAGTCA 
GGCGACCCTGGTCTGCCAGGTGGACCAGGCCACAGCCTGGGAACGGCTCCGTGTTAAGTGGACA 
AAGGATGGGGCCATCCTGTGTCAACCGTACATCACCAACGGCAGCCTCAGCCTGGGGGTCTG 
CGGGCCCCAGGGACGGCTCTCCTGGCAGGCACCCAGCCATCTCACCCTGCAGCTGGACCCTG 
TGAGCCTCAACCACAGCGGGGCGTACGTGTGCTGGGCGGCCGTAGAGATTCCTGAGTTGGAG 
GAGGCTGAGGGCAACATAACAAGGCTCTTTGTGGACCCAGATGACCCCACACAGAACAGAAA 
CCGGATCGCAAGCTTCCCAGGATTCCTCTTCGTGCTGCTGGGGGTGGGAAGCATGGGTGTGG 
CTGCGATCGTGTGGGGTGCCTGGTTCTGGGGCCGCCGCAGCTGCCAGCAAAGGGACTCAGGA 
AATGCATTCTACAGCT^CGTCCTATACCGGCCCCGGGGGGCCCCAAAGAAGAGTGAGGACTG 
CTCTGGAGAGGGGAAGGACCAGAGGGGCCAGAGCATTTATTCAACCTCCTTCCCGCAACCGG 
CCCCCCGCCAGCCGCACCTGGCGTCAAGACCCTGCCCCAGCCCGAGACCCTGCCCCAGCCCC 
AGGCCCGGCCACCCCGTCTCTATGGTCAGGGTCTCTCCTAGACCAAGCCCCACCCAGCAGCC 
GAGGCCAAAAGGGTTCCCCAAAGTGGGAGAGGAGTGAGAGATCCCAGGAGACCTCAACAGGA 
CCCCACCCATAGGTACACACAAAAAAGGGGGGATCGAGGCCAGACACGGTGGCTCACGCCTG 
TAATCCCAGCAGTTTGGGAAGCCGAGGCGGGTGGAACACTTGAGGTCAGGGGTTTGAGACCA 
GCCTGGCTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAG 
CCTGGGCGACAGAGTGAGACTCCGTCTCAAAAAAAAAACAAAAAGCAGGAGGATTGGGAGCC 
TGTCAGCCCCATCCTGAGACCCCGTCCTCATTTCTGTAATGATGGATCTCGCTCCCACTTTC 
CCCCAAGAACCTAATAAAGGCTTGTGAAGAAAAAAAAAAAAAAAA 
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FTOURE 38 



></usr/seqdb2/sst/DNA/Dnaseqs.niin/ss. DNA125196 
Xsubunit 1 of 1, 278 aa, 1 stop 
XMW: 30319, pi: 9.21, NX(S/T): 3 

MGSPGMVLGLLVQIWALQEASSLSVQQGPNLLQVRQGSQATLVCQVDQATAWERLRVKWT 
KDGAILCQPYITNGSLSLGVCGPQGRLSWQAPSHLTLQLDPVSLNHSGAYVCWAAVEIPE 
LEEAEGNITRLFVDPDDPTQNRNRIASFPGFLFVLLGVGSMGVAAIVWGAWFWGRRSCQQ 
RDSGNAFYSNVLYRPRGAPKKSEDCSGEGKDQRGQSIYSTSFPQPAPRQPHLASRPCPSP 
RPCPSPRPGHPVSMVRVSPRPSPTQQPRPKGFPKVGEE 

Important features of the protein: 
Signal peptide : 

Amino acids 1-22 

Transmembrane domain : 

Amino acids 14 9-166 

N-glycosylation sites : 

Amino acids 73-77 ; 105-109 ; 127-131 

Glycosaminoglycan attachment site: 

Amino acids 206-210 

N-myristoylation sites : 

Amino acids 5-11 ; 37-43; 63-69; 108-114 

Amidation site : 

Amino acids 173-179 
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FIGURE 39 

ACCAGCAGAAGGCTGGGAGTCTGTAGTTTGTTCCTGCTGCCAGGCTCCACTGAGGGGAACGG 
GGACCTGTCTGAAGAGAAGAT6CCCCTGCTGACACTCTACCTGCTCCTCTTCTGGCTCTCAG 
GCTACTCCATTGCCACTCAAATCACCGGTCCAACAACAGTGAATGGCTTGGAGCGGGGCTCC 
TTGACCGTGCAGTGTGTTTACAGATCAGGCTGGGAGACCTACTTGAAGTGGTGGTGTCGAGG 
AGCTATTTGGCGTGACTGCAAGATCCTTGTTAAAACCAGTGGGTCAGAGCAGGAGGTGAAGA 
GGGACCGGGTGTCCATCAAGGACAATCAGAAAAACCGCACGTTCACTGTGACCATGGAGGAT 
CTCATGAAAACTGATGCTGACACTTACTGGTGTGGAATTGAGAAAACTGGAAATGACCTTGG 
GGTCACAGTTCAAGTGACCATTGACCCAGCACCAGTCACCCAAGAAGAAACTAGCAGCTCCC 
CAACTCTGACCGGCCACCACTTGGACAACAGGCACAAGCTCCTGAAGCTCAGTGTCCTCCTG 
CCCCTCATCTTCACCATATTGCTGCTGCTTTTGGTGGCCGCCTCACTCTTGGCTTGGAGGATG 
ATGAAGTACCAGCAGAAAGCAGCCGGGATGTCCCCAGAGCAGGTACTGCAGCCCCTGGAGGG 
CGACCTCTGCTATGCAGACCTGACCCTGCAGCTGGCCGGAACCTCCCCGCGAAAGGCTACCA 
CGAAGCTTTCCTCTGCCCAGGTTGACCAGGTGGAAGTGGAATATGTCACCATGGCTTCCTTG 
CCGAAGGAGGACATTTCCTATGCATCTCTGACCTTGGGTGCTGAGGATCAGGAACCGACCTA 
CTGCAACATGGGCCACCTCAGTAGCCACCTCCCCGGCAGGGGCCCTGAGGAGCCCACGGAAT 
ACAGCACCATCAGCAGGCCTTAGCCTGCACTCCAGGCTCCTTCTTGGACCCCAGGCTGTGAG 
CACACTCCTGCCTCATCGACCGTCTGCCCCCTGCTCCCCTCATCAGGACCAACCCGGGGACT 
GGTGCCTCTGCCTGATCAGCCAGCATTGCCCCTAGCTCTGGGTTGGGCTTGGGGCCAAGTCT 
CAGGGGGCTTCTAGGAGTTGGGGTTTTCTAAACGTCCCCTCCTCTCCTACATAGTTGAGGAG 
GGGGCTAGGGATATGCTCTGGGGCTTTCATGGGAATGATGAAGATGATAATGAGAAAAATGT 
TATCATTATTATCATGAAGTACCATTATCATAATACAATGAACCTTTATTTATTGCCTACCA 
CATGTTATGGGCTGAATAATGGCCCCCAAAGATATCTGTGTCCTAATCCTCAGAACTTGTGA 
CTGTTACCTTCTGTGGCAGAAAGGGACAGTGCAGATGTATGTAAGTTAAGGACTTTGAGATA 
GAGAGGTTATTCTTGCTGATTCAGGTGGGCCCAAAATATCACCACAAGGGTCCTCATAAGAA 
AGAGGCCAGAAGGTCAAAGAGGTAGAGACAAAGTGATGATGGAAGTGGACGTGGGTGTGACG 
TGAGCAGGGGCCATGAATGCCGCAGCCTTCAGATGCCAGAAAGGGAAAGGAATGGATTCCCC 
TGCCTGGAGCCTCCAAAAGAAACCAGCCCTGCCCACGCCTTGACTTGAGCCCATTGAAACTG 
ATCTTGAGCTCCTGGCCTCCAGAATTGCAGGAGAATAAATTTGTGTTGTTTTTAATGAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAA7VAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 40 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA125200 
Xsubunit 1 of 1, 290 aa, 1 stop 
XMW: 32335, pi: 5.82, NX(S/T): 1 

MPLLTLYLLLFWLSGYSIATQITGPTTVNGLERGSLTVQCVYRSGWETYLKWWCRGAIWR 
DCKILVKTSGSEQEVKRDRVSIKDNQKNRTFTVTMEDLMKTDADTYWCGIEKTGNDLGVT 
VQVTIDPAPVTQEETSSSPTLTGHHLDNRHKLLKLSVLLPLIFTILLLLLVAASLLAWRM 
MKYQQKAAGMSPEQVLQPLEGDLCYADLTLQLAGTSPRKATTKLSSAQVDQVEVEYVTMA 
SLPKEDISYASLTLGAEDQEPTYCNMGHLSSHLPGRGPEEPTEYSTISRP- 



Important features of the protein: 
Signal peptide : 

T^ino acids 1-15 

Transmembrane domain : 

Amino acids 155-174 

N-glycosylation site: 

Amino acids 88-92 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 

Amino acids 218-2 22 i 

w 

Tyrosine kinase phosphorylation site: T 

Amino acids 276-285 

N-myristoylation sites : 

Amino acids 30-36; 109-115; 114-120 
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FIGURE 41 

AAGAACACTGTTGCTCTTGGTGGACGGGCCCAGAGGAATTCAGAGTTAAACCTTGAGTGCCT 

GCGTCCGTGAGAATTCAGCATGGAATGTCTCTACTATTTCCTGGGATTTCTGCTCCTGGCTG 

CAAGATTGCCACTTGATGCCGCCAAACGATTTCATGATGTGCTGGGCAATGAAAGACCTTCT 

GCTTACATGAGGGAGCACAATCAATTAAATGGCTGGTCTTCTGATGAAAATGACTGGAATGA 

AAAACTCTACCCAGTGTGGAAGCGGGGAGACATGAGGTGGAAAAACTCCTGGAAGGGAGGCC 

GTGTGCAGGCGGTCCTGACCAGTGACTCACCAGCCCTCGTGGGCTCAAATATAACATTTGCG 

GTGAACCTGATATTCCCTAGATGCCAAAAGGAAGATGCCAATGGCAACATAGTCTATGAGAA 

GAACTGCAGAAATGAGGCTGGTTTATCTGCTGATCCGTATGTTTACAACTGGACAGCATGGT 

CAGAGGACAGTGACGGGGAAAATGGCACCGGCCAAAGCCATCATAACGTCTTCCCTGATGGG 

AAACCTTTTCCTCACCACCCCGGATGGAGAAGATGGAATTTCATCTACGTCTTCCACACACTT 

GGTCAGTATTTCCAGAAATTGGGACGATGTTCAGTGAGAGTTTCTGTGAACACAGCCAATGT 

GACACTTGGGCCTCAACTCATGGAAGTGACTGTCTACAGAAGACATGGACGGGCATATGTTC 

CCATCGCACAAGTGAAAGATGTGTACGTGGTAACAGATCAGATTCCTGTGTTTGTGACTATG 

TTCCAGAAGAACGATCGAAATTCATCCGACGAAACCTTCCTCAAAGATCTCCCCATTATGTT 

TGATGTCCTGATTCATGATCCTAGCCACTTCCTCAATTATTCTACCATTAACTACAAGTGGA 

GCTTCGGGGATAATACTGGCCTGTTTGTTTCCACCAATCATACTGTGAATCACACGTATGTG 

CTCAATGGAACCTTCAGCCTTAACCTCACTGTGAAAGCTGCAGCACCAGGACCTTGTCCGCC 

ACCGCCACCACCACCCAGACCTTCAAAACCCACCCCTTCTTTAGCAACTACTCTAAAATCTT 

ATGATTCAAACACCCCAGGACCTACTGGTGACAACCCCCTGGAGCTGAGTAGGATTCCTGAT 

GAAAACTGCCAGATTAACAGATATGGCCACTTTCAAGCCACCATCACAATTGTAGAGGGAAT 

CTTAGAGGTTAACATCATCCAGATGACAGACGTCCTGATGCCGGTGCCATGGCCTGAAAGCT 

CCCTAATAGACTTTGTCGTGACCTGCCAAGGGAGCATTCCCACGGAGGTCTGTACCATCATT 

TCTGACCCCACCTGCGAGATCACCCAGAACACAGTCTGCAGCCCTGTGGATGTGGATGAGAT 

GTGTCTGCTGACTGTGAGACGAACCTTCAATGGGTCTGGGACGTACTGTGTGAACCTCACCC 

TGGGGGATGACACAAGCCTGGCTCTCACGAGCACCCTGATTTCTGTTCCTGACAGAGACCCA 

GCCTCGCCTTTAAGGATGGCAAACAGTGCCCTGATCTCCGTTGGCTGCTTGGCCATATTTGT 

CACTGTGATCTCCCTCTTGGTGTACAAAAAACACAAGGAATACAACCCAATAGAAAATAGTC 

CTGGGAATGTGGTCAGAAGCAAAGGCCTGAGTGTCTTTCTCAACCGTGCAAAAGCCGTGTTC 

TTCCCGGGAAACCAGGAAAAGGATCCGCTACTCAAAAACCAAGAATTTAAAGGAGTTTCTTA 

AATTTCGACCTTGTTTCTGAAGCTCACTTTTCAGTGCCATTGATGTGAGATGTGCTGGAGTG 

GCTATTAACCTTTTTTTCCTAAAGATTATTGTTAAATAGATATTGTGGTTTGGGGAAGTTGA 

ATTTTTTATAGGTTAAATGTCATTTTAGAGATGGGGAGAGGGATTATACTGCAGGCAGCTTC 

AGCCATGTTGTGAAACTGATAAAAGCAACTTAGCAAGGCTTCTTTTCATTATTTTTTATGTT 

TCACTTATTW^GTCTTAGGTAACTAGTAGGATAGAAACACTGTGTCCCGAGAGTAAGGAGAG 

AAGCTACTATTGATTAGAGCCTAACCCAGGTTAACTGCAAGAAGAGGCGGGATACTTTCAGC 

TTTCCATGTAACTGTATGCATAAAGCCAATGTAGTCCAGTTTCTAAGATCATGTTCCAAGCTA 

ACTGAATCCCACTTCAATACACACTCATGAACTCCTGATGGAACAATAACAGGCCCAAGCCT 

GTGGTATGATGTGCACACTTGCTAGACTCAGAAAAAATACTACTCTCATAAATGGGTGGGAG 

TATTTTGGTGACAACCTACTTTGCTTGGCTGAGTGAAGGAATGATATTCATATATTCATTTA 

TTCCATGGACATTTAGTTAGTGCTTTTTATATACCAGGCATGATGCTGAGTGACACTCTTGT 

GTATATTTCCA7UVTTTTTGTACAGTCGCTGCACATATTTGAAATCATATATTAAGACTTTCC 

AAAGATGAGGTCCCTGGTTTTTCATGGCAACTTGATCAGTAAGGATTTCACCTCTGTTTGTA 

ACTAAAACCATCTACTATATGTTAGACATGACATTCTTTTTCTCTCCTTCCTGAAAAATAAA 

GTGTGGGAAGAGACA 
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FIGURE 42 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNA125214 
Xsubunit 1 of 1, 572 aa, 1 stop 
XMW: 63953, pi: 6,55, NX(S/T): 12 

MECLYYFLGFLLLAARLPLDAAKRFHDVLGNERPSAYMREHNQLNGWSSDENDWNEKLYP 
VWKRGDMRWKNSWKGGRVQAVLTSDSPALVGSNITFAVNLIFPRCQKEDANGNIVYEKNC 
RNEAGLSADPYVYNWTAWSEDSDGENGTGQSHHNVFPDGKPFPHHPGWRRWNFIYVFHTL 
GQYFQKLGRCSVRVSVNTANVTLGPQLMEVTVYRRHGRAYVPIAQVKDVYWTDQIPVFV 
TMFQKNDRNSSDETFLKDLPIMFDVLIHDPSHFLNYSTINYKWSFGDNTGLFVSTNHTVN 
HTYVLNGTFSLNLTVKAAAPGPCPPPPPPPRPSKPTPSLATTLKSYDSNTPGPTGDNPLE 
LSRIPDENCQINRYGHFQATITIVEGILEVNIIQMTDVLMPVPWPESSLIDFWTCQGSI 
PTEVCTIISDPTCEITQNTVCSPVDVDEMCLLTVRRTFNGSGTYCVNLTLGDDTSLALTS 
TLISVPDRDPASPLRMANSALISVGCLAIFVTVISLLVYKKHKEYNPIENSPGNWRSKG 
LSVFLNRAKAVFFPGNQEKDPLLKNQEFKGVS 



Important features of the protein: 
SxgnaX peptide: 

Amino acids 1-21 

Transmembrane domain : 

Amino acids 496-516 

N-glycosylation sites : 

Amino acids 93-97 ; 134-138 ; 14 6-150 ; 200-204 ; 24 9-253 ; 27 5-27 9 ; 

296-300 ; 300-304; 306-310; 312-316; 459-4 63 ;;4 67-4 71 

N-myristoylation sites : 

Amino acids 91-97 ; 147-153 ; 290-296; 418-424 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 496-507 

Cell attachment sequence: 

Amino acids 64-67 
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FIGURE 43 

GCATAGATGAATGTATCAGTGGATGGATAGTTGGCTAGATGGGTGGGTTGGTGGATGAATGG 

CAGAGCTTGCACCTGCCAGTCCATCTGACATCAAAGCCAGTGTCTCTAATGGTGACACCACC 

CTCCTCTGCAGCAGGAGGCAGAGCTGTGGGATGAATGAGGTTCGCCAGGTCTCCCTTACCTA 

TCCTGGGTCCCCAGCTCCTTCTCACTCTCTTCCCTTGCAGCCTCGAAGCGGAGGATCCCTGT 

GTCCCAGCCGGGCATGGCCGACCCCCACCAGCTTTTCGATGACACAAGTTCAGCCCAGAGCC 

GGGGCTATGGGGCCCAGCGGGCACCTGGTGGCCTGAGTTATCCTGCAGCCTCTCCCACGCCC 

CATGCAGCCTTCCTGGCTGACCCGGTGTCCAACATGGCCATGGCCTATGGGAGCAGCCTGGC 

CGCGCAGGGCAAGGAGCTGGTGGATAAGAACATCGACCGCTTCATCCCCATCACCAAGCTCA 

AGTATTACTTTGCTGTGGACACCATGTATGTGGGCAGAAAGCTGGGCCTGCTGTTCTTCCCC 

TACCTAPACCAGGACTGGGAAGTGCAGTACCAACAGGACACCCCGGTGGCCCCCCGCTTTGAC 

GTCAATGCCCCGGACCTCTACATTCCAGCAATGGCTTTCATCACCTACGTTTTGGTGGCTGG 

TCTTGCGCTGGGGACCCAGGATAGGTTCTCCCCAGACCTCCTGGGGCTGCAAGCGAGCTCAG 

CCCTGGCCTGGCTGACCCTGGAGGTGCTGGCCATCCTGCTCAGCCTCTATCTGGTCACTGTC 

AACACCGACCTCACCACCATCGACCTGGTGGCCTTCTTGGGCTACAAATATGTCGGGATGAT 

TGGCGGGGTCCTCATGGGCCTGCTCTTCGGGAAGATTGGCTACTACCTGGTGCTGGGCTGGT 

GCTGCGTAGCCATCTTTGTGTTCATGATCCGGACGCTGCGGCTGAAGATCTTGGCAGACGCA 

GCAGCTGAGGGGGTCCCGGTGCGTGGGGCCCGGAACCAGCTGCGCATGTACCTGACCATGGC 

GGTGGCGGCGGCGCAGCCTATGCTCATGTACTGGCTCACCTTCCACCTGGTGCGGTGAGCGC 

GCCCGCTGAACCTCCCGCTGCTGCTGCTGCTGCTGGGGGCCACTGTGGCCGCCGAACTCATC 

TCCTGCCTGCAGGCCCCAAGGTCCACCCTGTCTGGCCACAGGCACCGCCTCCATCCCATGTC 

CCGCCCAGCCCCGCCCCCAACCCAAGGTGCTGAGAGATCTCCAGCTGCACAGGCCACCGCCC 

CAGGGCGTGGCCGCTGTTACAGAAACAATAAACCCTGATGGGCATGGCAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT^AAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAGA 
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FIGURE 44 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA125219 
Xsubunit 1 of 1, 283 aa, 1 stop 
XMW: 31175, pi: 7.51, NX(S/T): 0 

MADPHQLFDDTSSAQSRGYGAQRAPGGLSYPAASPTPHAAFLADPVSNMAMAYGSSLAAQ 
GKELVDKNIDRFIPITKLKYYFAVDTMYVGRKLGLLFFPYLHQDWEVQYQQDTPVAPRFD 
VNAPDLYIPAMAFITYVLVAGLALGTQDRFSPDLLGLQASSALAWLTLEVLAILLSLYLV 
TVNTDLTTIDIiVAFLGYKYVGMIGGVLMGLLFGKIGYYLVLGWCCVAIFVFMIRTLRLKI 
LADAAAEGVPVRGARNQLRMYLTMAVAAAQPMLMYWLT FHLVR 

Important features of the protein: 
T ran smemV) rane domain : 

Amino acids 126-142 ; 164-17 9; 215-233 
N-ranyxistoyXation sites : 

Amino acids 54-60 ; 14 1-147 ; 156-162 ; 201-207 ; 205-211 ; 209-215 

Amldatlon site: 

Amino acids 89-93 
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FIGURE 45 

GCTGAGCACCAACAGGAACTATTCCAGTGAAGAGCAAGTGCTGCCCGACCCAGGACCCTGTG 
CCAGGCTGGCAGCCCTCCAGCTCCCTCCAGAGAGGAAACCTCTGTCTGGCTGAGGGTGGGAC 
TAGCTGGGATGTCTCACTCCAGTTGCTCAGGTTCACCCAGGAAGCTCCTCCGTGGAGTGGCC 
AGCCTGATTCTAGCCCTGTCCTCTCTGGCAGCACATGCCACACCTGCCTGGGCCTTCTGCTC 
CCTGATGCTTGATGAGCCCCTGCCTCCTCAATGTTTCTCAAAGACAGACCCCCCTGAGGCCAGC 
TTGAATGTGAAGACTGCTGAAGTCAGCTGGCTTCACTTGAGCTGCAGAAAAGGTGGCTGGGA 
TGGCCCAGGTGCACCCAGAGGCCCCAGCCCTTTGGCTGCCTTTGGGTTGTGACTTGGGTTGT 
CTCTGAGGCCCTGCCAGAGCTGGGCCTGCGGGTGGTGGGCGGTCCGACCTCGGGCAGTCAGT 
GCTCCGCAGCCTCAGCACTGCATCCCAGACCCAGTGTCCTCAGAGGGAAGAGCCAGCCTCCC 
TGCCTCATGGAACCAGGAGTCCCAAAAAGTCAGGAGCCTGGAGGCTCTGAAAGGAGCAGGGA 
TTCCATAGTGCGTGAAGCTGAAATAGGCGCCCTCCTGGGGAGCCCCCAGCAAAACTGTTTTT 
CATACCCACTCCCAGAACTGCCCCGCTCCAGCTCCAGCGCCAGCGCCAGCTGGTTGCCAGGC 
GTCATTGGAGAGGCCTGGCTGCCCCAGGGGCAGCAGGGAGTGGTGGACCTGTATGGGCTGGC 
AGGAGGCCATTGGCCATGCTGACAAGTGTCACCTGCCTTCCTAGCCTGGAGCCACCCCTCAG 
GTGGCCTGCTTGCACCTCCTATCCGGAGGTAGCCTGCCCCACCTGTAGGCAGAGGGGGCTCT 
TGCTTGAGGCCTGCACAGGAAGCAAGTATAGCCCCGGTGCCCCAGAGTGGGTTCCACTTAGC 
CCTGGCGAGATGGCCTGTCCTGAGATCTCTGCTCCCAGACCCCACCATCTGGGGAGCACAGT 
CCTTAGGCTGCCTGGTCCAGGAAGGGGGTGCGGCTCTGTCAGGAAACCTGGACTCTCAAGGC 
CCACCAGCCTCTCCGTGAGTGTTAGAAATCACAGATACAGTATATACTTAATTACACTACTC 
ACTACTCAAAAAAAAAAAAAAAAAA 
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FIGURE 46 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA128309 
Xsubunit 1 of 1, 97 aa, 1 stop 
XMW: 10112, pi: 8.64, NX(S/T): 0 

MSHSSCSGSPRKLLRGVASLILALSSLAAHATPAWAFCSLMLDEPLPPQCFSKTDPPEAS 
LNVKTAEVSWLHLSCRKGGWDGPGAPRGPSPIiAAFGL 

Important features of the protein: 
Signal peptide: 

Amino acids 1-31 
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FIGURE 47 

TTCCGGGCCCTGGCGTCTCGTCTCCTTACCCTGGGGCTACCCTTGCCCGGTCCTACTGCCCG 
CGGTTAACCCGCCGCGAGCCGCCTCTCCCCTCCCCGCCCGACTCAACCCTGCCCTCCCCCGT 
GCTTTGCAGACGCCGCCCGGGGGCCCAGGCGGCTGATGCGTGTGGGCCTCGCGCTGATCTTG 
GTGGGCCACGTGAACCTGCTGCTGGGGGCCGTGCTGCATGGCACCGTCCTGCGGCACGTGGC 
CAATCCCCGCGGCGCTGTCACGCCGGAGTACACCGTAGCCAATGTCATCTCTGTCGGCTCGG 
GGCTGCTGAGCGTTTCCGTGGGACTTGTGGCCCTCCTGGCGTCCAGGAACCTTCTTCGCCCT 
CCACTGCACTGGGTCCTGCTGGCACTAGCTCTGGTGAACCTGCTCTTGTCCGTTGCCTGCTC 
CCTGGGCCTCCTTCTTGCTGTGTCACTCACTGTGGCCAACGGTGGCCGCCGCCTTATTGCTG 
ACTGCCACCCAGGACTGCTGGATCCTCTGGTACCACTGGATGAGGGGCCGGGACATACTGAC 
TGCCCCTTTGACCCCACAAGAATCTATGATACAGCCTTGGCTCTCTGGATCCCTTCTTTGCT 
CATGTCTGCAGGGGAGGCTGCTCTATCTGGTTACTGCTGTGTGGCTGCACTCACTCTACGTG 
GAGTTGGGCCCTGCAGGAAGGACGGACTTCAGGGGCAGCTAGAGGAAATGACAGAGCTTGAA 
TCTCCTAAATGTAAAAGGCAGGAAAATGAGCAGCTACTGGATCAAAATCAAGAAATCCGGGC 
ATCACAGAGAAGTTGGGTTTAGGACAGGTGCTGTTCCGAGACTCAGTCCTAAAGGGTTTTTT 
TTCCCACTAAGCAAGGGGCCCTGACCTCGGGATGAGATAACAAATTGTAATAAAGTAACTTC 
TCTTTTCTTCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 48 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA129535 
xsubunit 1 of 1, 222 aa, 1 stop 
XMW: 23566, pi: 6.70, NX{S/T): 0 

MRVGLALILVGHVNLLLGAVLHGTVLRHVANPRGAVTPEYTVANVISVGSGLLSVSVGLV 
ALLASRNLLRPPLHWVLLALALVNLLLSVACSLGLLLAVSLTVANGGRRLIADCHPGLLD 
PLVPLDEGPGHTDCPFDPTRIYDTALALWIPSLLMSAGEAALSGYCCVAALTLRGVGPCR 
KDGLQGQLEEMTELESPKCKRQENEQLLDQNQEIRASQRSWV 



Xmpor-tanii features of the protein: 
Signal peptide: 

Amino acids 1-18 

Transmembrane domain : 

Amino acids 44-60;76-96 



N-myrlstoylatlon sites : 

Amino acids 94-100; 175-181 



Amldatlon site: 

Amino acids 106-110 



Prokaryotlc membrane lipoprotein lipid attachment site: 

Amino acids 81-92 
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FIGURE 49 

CGTCAGTCTAGAAGGATAAGAGAAAGAAAGTTAAGCAACTACAGGAAATGGCTTTGGGAG 
TTCCAATATCAGTCTATCTTTTATTCAACGCAATGACAGCACTGACCGAAGAGGCAGCCG 
TGACTGTAACACCTCCAATCACAGCCCAGCAAGCTGACAACATAGAAGGACCCATAGCCT 
TGAAGTTCTCACACCTTTGCCTGGAAGATCATAACAGTTACTGCATCAACGGTGCTTGTG 
CATTCCACCATGAGCTAGAGAAAGCCATCTGCAGGTGTTTTACTGGTTATACTGGAGAAA 
GGTGTGAGCACTTGACTTTAACTTCATATGCTGTGGATTCTTATGAAAAATACATTGCAA 
TTGGGATTGGTGTTGGATTACTATTAAGTGGTTTTCTTGTTATTTTTTACTGCTATATAA 
GAAAGAGGTATGAAAAAGACAAAATATGAAGTCACTTCATATGCAATCGTTTGACAAATA 
GTTATTCAGGCCCTATAATGTGTCAGGCACTGACATGTAAAATTTTTTTAATTAAAAAAG 
AGCTGTAATCTGGCAAAAAGTTTCTATGTAATATTTTTCATGCCTTTTCTCATAAACCCA 
GACGAGTGGTAAAAATTTGCCTTCAGTTGTAATAGGAGAGTTCAT^CGTACAGTCTCCCT 
TCAACCTATCTCTGTCTGCCCATATCAAAATTATAAATGAGGAGGACAGCAGGCCCCAAG 
AAAGTAGGGACTAAGTATGTCTTGTTCAAAATTGTATATTCAGTGACTTACACTATGCCT 
AGCACACAACACACACTGAGTAAATATTTGTTGAGTGAAATAAAATCAAGAAACAAGTAA 
AAACTGA 
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></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA129549 
xsubunit 1 of 1, 133 aa, 1 stop 
XMW: 14792, pi: 5.97, NX(S/T): 0 • • 

MALGVPISVYLLFNAMTALTEEAAVTVTPPITAQQADNIEGPIALKFSHLCLEDHNSYCI 
NGACAFHHELEKAICRCFTGYTGERCEHLTLTSYAVDSYEKYIAIGIGVGLLLSGFLVIF 

YCYIRKRYEKDKI 

Important features of tlie protein: 
Signal peptide: 

1-20 (weak) 

Transmembrane domain: 

103-117 

N-myristoylation site. 

4-10; 106-112; 110-116 

EGF-like domain cysteine pattern signature. 

75-87 

Integrins beta chain cysteine -rich domain proteins 

66-88 
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FIGURE SI 

GGCTCGAGCTTGGCTCTCAGACCATCCTGGTGGAAGAAACACTAGCAGTCTGCCCAATCTGA 
ATGCAAATCCAGAATAATCTTTTCTTTTGTTGTTACACAGTTATGAGTGCAATTTTTAAATG 
GCTGCTACTCTACAGCCTGCCTGCCTTATGCTTTCTCCTGGGCACGCAGGAAAGTGAGAGCT 
TCCACTCCAAAGCAGAGATCCTAGTGACACTAAGTCAGGTAATAATCTCTCCAGCTGGACCT 
CATGCACTCACATGGACAACACACTTCTCTCCTTCAGTGATCATCATCCTTGTACCATGTTG 
GTGGCATGCTGTAATCGTGACTCAACATCCGGTTGCCAATTGCTATGTAACAAACCACCTCA 
ACATTCAGTGGCTTGAATTGAAAGCAGGGTCTTGAAGAGATATTTGCACATTTCATCCTCCC 
AGCAGCATTATTCACAACAGCCAATAGGCAGAAGCAACCCAATGTCCAACCATAGATGAGTG 
GATAACCAAAATGTAGTCCATCCATACAATGAAATATGATTCAGCCTTAACAAGGAAGGAAG 
TCCCGCCACGTGCTACAACATGGATGGACCTTGAGGACACTATGCTAAGTGAAGTAAGCCAG 
GCACAAAAGGACAAATACTCTATGATTCCATTTTATAGGGTACCAAAGAGAATCAAACTCAC 
AGAGATAGAAAGTAGACTGGGGTGGCCAGGGACTCGGGGAGAGAGGAAAGGGCAGTTATTGT 
TTAAAAGGTACAGAGTTTCAGTTTGGGAAGATGAAAATGTTCTGGAAACGGTTAATGGTGAT 
TTTACATTGTTTATGTTACCACGATTTGTAAAAGAGCAGCTGCGCTGAGAATGAGCATGCTT 
GTCATTGGCAGCTCTCTGAGATTTTCAGTGCCTCTTACTGGCTTGTTAAGAAGACGGCAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA129580 
Xsubunit 1 of 1, 114 aa, 1 stop 
XMW: 12886, pi: 7.04, NX(S/T): 0 

MQIQNNLFFCCYTVMSAIFKWLLLYSLPALCFLLGTQESESFHSKAEILVTLSQVIISPA 
GPHALTWTTHFSPSVIIILVPCWWHAVIVTQHPVANCYVTNHLNIQWLELKAGS 

Important features of the protein: 
Signal peptide: 

Amino acids 1-33 

Transmembrane domain: 

Amino acids 71-86 



N-myristoylation site: 

Amino acids 35-41 
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FIGURE S3 

TTTTGAAATGGTTTATGACCTCTTCCCCACTTCCCCGCTTGCTTTGCTCATTAGTGTTCCTA 
GGTGGCTGCTGGGTGACGGGCTTTTCATCATCTCTGATGTGGGCCAGTGCGAAAGAGCAGCT 
GCAACATCTGTTTCTAATTGGGTCGTGCCTTTATAAATACTTCTTGCCTATTTGTCACATTG 
CTTCCCTCCCACCCTGTCTTCCTTGGAGTACTGCAGAATCTGTAAGCGTCCCTGGAATGCAC 
ACGTGGACCTTGTCATTCCCAAACAGACTTTCTGCTGGTCAGCACTTTGTAATGTTCGGCTG 
TTACAGGCATTMTCACTTGTGCTCAGAGAGAGACTGTGGTCTTTGGAAACTGAAGAAAATGTC 
TTTTTTGTTGTTGTTAATTCTTGGCATCCAGTTAGATTTAACTTCTCAAGAGTTTACACAGA 
CTTTTAGAAAAACATTCTGTCTCTAAGAAAAAAGTGCTCTAGCTTTGTACAGTTTTTGGATT 
TTCACACTTGGTGGTTGTTTGCTGAAATGCTGTTTTGCTAGTGATTCCCCTCCTCCCCCTAT 
CTGGGGTTGTAAGCAGCTCTGGGGCTCTGTTCACTTCGGATACCTGTTTCTGGGGACTGCTT 
TTCAACAGCGTTTTTCCTAAGGGCATATGAGAAATTTAATTTCTGATGGAATGAAGGTGAAA 
CTCTAGTCCCAGGTAAACCTGGGTAGGCTGTAGAGACAGAAAGGGGGCTGCAGGTCTAGGTG 
GAAGAACGAGAACGAATGCAGCATGGTATTTCCAGGCCTTTTAGATTCGGCTTCATCCACAA 
CCAATGTGAGTTCTTATCTGCAAAGCGGGCCTAAGTGTAATGGAGGGAAGGTGGGCCAGGCA 
CCAGGGTCCTGGGTTCTCCCGCGCCTCACTCTGTCTCCACCTGGCCCATGCATAAAGAACAC 
TAGTCAAGTAGCCATTGTACCTGTTTCCTTATCTGAAAATGAGAAGGTTGGAGAGTATGACT 
TCTGTTGAAACAACAAGGCGCTTACAAATTTTGGTGAAGTCGAATGAGGGCAGCGTTAAGAG 
AAATATCAAAGTTAGTCATTGGATTTCAGGGCTTAGGGATGGAAACCAGCTGGTAGTAGACT 
GGTTGTAGTTATGTCCAAAGGGCAGAGTGGGAAAAATTTGGCCGAAAAGAGTGTGGTGGGTG 
ACCAGCAAATGTTAGAGGTATACATCAGGGCACAGAGGAGAT^GCTAACATGATACTGATG 
ACTTCAAGTCTTCACTGTCCAATTCAGAGGATAGGGGAGGGTTTAAGCTGATTAAACAGTGG 
GCTTTTTTTCTCCTGCAAGAGGGTGGAGGTCTATAACTGTGCAGATTTTATCAGATGCATGC 
TAATACATGTTATTCTGGGGGACTCTCTTATACCTTGAAGTAGACATTGCTGCTATTTGCGT 
GAAAAAAATAGGAGGACTTATTTGAATTGAGAATGGGGATAGGCTGAGTTCCACCGAGATGT 
TGGCTTAGAGATGCCTGGGCCATGCTGTACAGTAGGAAGCCCAGCAGAGGAGATTGGGCTGT 
GTGGGTCATGACAAAGGGAGTTGTTAGCTTATGGTTGGCTATTAAAGTCATGGGCAAGGATG 
GGCAAGAAAAGTGTGTAAAATGAGCTGACAAAAGATAAATATGTTAATTA 
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FIGURE 54 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA1297 94 
Xsubunit 1 of 1, 102 aa, 1 stop 
XMW: 11382, pi: 8.72, NX(S/T): 0 

MTSSPLPRLLCSLVFLGGCWVTGFSSSLMWASAKEQLQHLFLIGSCLYKYFLPICHIASL 
PPCLPWSTAESVSVPGMHTWTLSFPNRLSAGQHFVMFGCYRH 



Important features of the protein: 
Signal peptide : 

Amino acids 1-21 

N-myristoylation site: 

Amino acids 18-24 

Prokaryotic membrane lipoprotein lipid attachment sites : 

Amino acids 9-20; 36-47; 
89-100 
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FIGURE 55 

ACACTGGCCAAACACTCGCATCCCAGGGCGTCTCCGGCTGCTCCCATTGAGCTGTCTGCTCG 
CTGTGCCCGCTGTGCCTGCTGTGCCCGCGCTGTCGCCGCTGCTACCGCGTCTGCTGGACGCG 
GGAGACGCCAGCGAGCTGGTGATTGGAGCCCTGCGGAGAGCTCAAGCGCCCAGCTCTGCCCG 
AGGAGCCCAGGCTGCCCCGTGAGTCCCATAGTTGCTGCAGGAGTGGAGCCATGAGCTGCGTC 
CTGGGTGGTGTCATCCCCTTGGGGCTGCTGTTCCTGGTCTGCGGATCCCAAGGCTACCTCCT 
GCCCAACGTCACTCTCTTAGAGGAGCTGCTCAGCAAATACCAGCACAACGAGTCTCACTCCC 
GGGTCCGCAGAGCCATCCCCAGGGAGGACAAGGAGGAGATCCTCATGCTGCACAACAAGCTT 
CGGGGCCAGGTGCAGCCTCAGGCCTCCAACATGGAGTACATGACCTGGGATGACGAACTGGA 
GAAGTCTGCTGCAGCGTGGGCCAGTCAGTGCATCTGGGAGCACGGGCCCACCAGTCTGCTGG 
TGTCCATCGGGCAGAACCTGGGCGCTCACTGGGGCAGGTATCGCTCTCCGGGGTTCCATGTG 
CAGTCCTGGTATGACGAGGTGAAGGACTACACCTACCCCTACCCGAGCGAGTGCAACCCCTG 
GTGTCCAGAGAGGTGCTCGGGGCCTATGTGCACGCACTACACACAGATAGTTTGGGCCACCA 
CCAACAAGATCGGTTGTGCTGTGAACACCTGCCGGAAGATGACTGTCTGGGGAGAAGTTTGG 
GAGAACGCGGTCTACTTTGTCTGCAATTATTCTCCAAAGGGGAACTGGATTGGAGAAGCCCC 
CTACAAGAATGGCCGGCCCTGCTCTGAGTGCCCACCCAGCTATGGAGGCAGCTGCAGGAACA 
•ACTTGTGTTACCGAGAAGAAACCTACACTCCAAAACCTGAAACGGACGAGATGAATGAGGTG 
GAAACGGCTCCCATTCCTGAAGAAAACCATGTTTGGCTCCAACCGAGGGTGATGAGACCCAC 
CAAGCCCAAGAAAACCTCTGCGGTCAACTACATGACCCAAGTCGTCAGATGTGACACCAAGA 
TGAAGGACAGGTGCAAAGGGTCCACGTGTAACAGGTACCAGTGCCCAGCAGGCTGCCTGAAC 
CACAAGGCGAAGATCTTTGGAAGTCTGTTCTATGAAAGCTCGTCTAGCATATGCCGCGCCGC 
CATCCACTACGGGATCCTGGATGACAAGGGAGGCCTGGTGGATATCACCAGGAACGGGAAGG 
TCCCCTTCTTCGTGAAGTCTGAGAGACACGGCGTGCAGTCCCTCAGCAAATACAAACCTTCC 
AGCTCATTCATGGTGTCAAAAGTGAAAGTGCAGGATTTGGACTGCTACACGACCGTTGCTCA 
GCTGTGCCCGTTTGAAAAGCCAGCAACTCACTGCCCAAGAATCCATTGTCCGGCACACTGCA 
AAGACGAACCTTCCTACTGGGCTCCGGTGTTTGGAACCAACATCTATGCAGATACCTCAAGC 
ATCTGCAAGACAGCTGTGCACGCGGGAGTCATCAGCAACGAGAGTGGGGGTGACGTGGACGT 
GATGCCCGTGGATAAAAAGAAGACCTACGTGGGCTCGCTCAGGAATGGAGTTCAGTCTGAAA 
GCCTGGGGACTCCTCGGGATGGAAAGGCCTTCCGGATCTTTGCTGTCAGGCAG TGA ATTTCC 
AGCACCAGGGGAGAAGGGGCGTCTTCAGGAGGGCTTCGGGGTTTTGCTTTTATTTTTATTTT 
GTCATTGCGGGGTATATGGAGAGTCA 
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FIGURE 56 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA131590 
xsubunit 1 of 1, 497 aa, 1 stop 
XMW: 55906, pi: 8.43, NX(S/T): 4 

MSCVLGGVIPLGLLFLVCGSQGYLLPNVTLLEELLSKYQHNESHSRVRRAIPREDKEEIL 
MLHNKLRGQVQPQASNMEYMTWDDELEKSAAAWASQCIWEHGPTSLLVSIGQNLGAHWGR 
YRSPGFHVQSWYDEVKDYTYPYPSECNPWCPERCSGPMCTHYTQIVWATTNKIGCAVNTC 
RKMTVWGEWENAVYFVCNYSPKGNWIGEAPYKNGRPCSECPPSYGGSCRNNLCYREETY 
TPKPETDEMNEVETAPIPEENHVWLQPRVMRPTKPKKTSAVNYMTQWRCDTKMKDRCKG 
STCNRYQCPAGCLNHKAKIFGSLFYESSSSICRAAIHYGILDDKGGLVDITRNGKVPFFV 
KSERHGVQSLSKYKPSSSFMVSKVKVQDLDCYTTVAQLCPFEKPATHCPRIHCPAHCKDE 
PSYWAPVFGTNIYADTSSICKTAVHAGVISNESGGDVDVMPVDKKKTYVGSLRNGVQSES 
LGTPRDGKAFRIFAVRQ 



Imporlian-t features of the protein : 

Signal peptide: ; 

Amino acids 1-22 

N-glycosylation sites : 

Amino acids 27-31; 41-45; 451-455 

cAMP- and cGMP -dependent protein kinase phosphoarylation sites : 

Amino acids 181-185 ; 27 6-28 0 ; 464-4 68 

Tyrosine kinase phosphorylation site: 

Amino acids 385-393 

N-myristoylation sites : 

Amino acids 111-117; 115-121; 174-180; 204-210; 227-233; 300-306; 
447-453;470-476 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2: 

Amino acids 195-207 



SCP-like extracellular protein: 

Amino acids 56-208 
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FIGURE 57 

GCACGAGGCCAAACACAGCAGCCTCAACATGAAGGTGGTTATGGTCCTCCTGCTTGCTGCCC 
TCCCCCTTTACTGCTATGCAGGTTCTGGTTGCGTTCTTCTGGAGAGCGTCGTGGAAAAGACC 
ATCGATCCATCGGTTTCTGTGGAGGAATACAAAGCAGATCTTCAGAGGTTCATCGACACTGA 
GCAAACCGAAGCAGCTGTAGAGGAGTTCAAGGAGTGCTTCCTCAGCCAGAGCAATGAGACTC 
TGGCCAACTTCCGAGTCATGGTGCATACGATATATGACAGCCTTTACTGTGCTGCGTAT TAA. 
CTGTCACAAGAACTTTGGCTCAGAGGAATCCAGACGATGCTCACAACCCGACTGTGGACTGG 
CAGAAATCTCAACTTTTCCTTTTGACTTTCCCCTTTGATCAGTAATATGGAAGACGTTGTTG 
AAACCTGAAGTATAGTTAATTTAAATAAACCCACTGCAAGAAAAAAAAAAAA 
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FIGURE 58 



></usr/seqdb2/sst/DNA/Dnaseqs.inin/ss . DNA135173 
Xsubunit 1 of 1, 93 aa, 1 stop 
XMW: 10456, pi: 4.37, NX(S/T): 1 

MKWMVLLLAALPLYCYAGSGCVLLESWEKTIDPSVSVEEYKADLQRFIDTEQTEAAVE 
EFKECFLSQSNETLANFRVMVHTIYDSLYCAAY 



Impor'ban'b fea'bures of "bhe pro'telxi: 
Signal pep-bxde: 

Amino acids 1-18 

Prokaryo-blc membrane llpopro-beln lipid a-t-tachmen-b site: 

Amino acids 12-23 
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FIGURE 59A 

CAAGTCCGTTGAGGCTGCCAGGCGAGTCAGGTCTCTCTGGACCTCGCCTGACTCGGCTGGGC 
TGTGCCTGAAATTGACCCAGCTCCACCATACTCCTTGATT ATGA GAAAACAAGGAGTAAGCT 
CAAAGCGGCTGCAATCTTCCGGCCGCAGCCAGTCTAAGGGGCGGCGCGGGGCCTCCCTCGCC 
CGGGAGCCGGAGGTAGAGGAGGAGGTGGAAAAGTCGGTCCTAGGCGGCGGGAAACTGCCAAG 
GGGCGCCTGGAGGTCCTCCCCGGGGAGGATCCAAAGTCTGAAAGAGCGAAAAGGCTTGGAGC 
TAGAGGTGGTGGCCAAGACCTTTCTTCTCGGCCCCTTCCAGTTCGTCCGTAATTCCCTGGCG 
CAGCTCCGGGAAAAGGTGCAGGAACTGCAGGCGCGGCGGTTCTCCAGCAGAACCACTCTCGG 
CATCGCTGTCTTTGTGGCAATTTTACATTGGTTACATTTAGTAACACTTTTTGAAAATGATC 
GTCATTTCTCTCACCTCTCATCTTTGGAACGGGAGATGACTTTTCGCACTGAAATGGGACTT 
TATTATTCATACTTCAAGACCATTATTGAAGCACCTTCGTTTTTGGAAGGACTGTGGATGAT 
TATGAATGACAGGCTTACTGAATATCCTCTTATAATTAATGCAATAAAACGCTTCCATCTTT 
ATCCAGAGGTAATCATAGCCTCCTGGTATTGCACATTCATGGGAATAATGAATTTATTTGGA 
CTAGAAACTAAGACCTGCTGGAATGTCACCAGAATAGAACCTCTTAATGAAGTTCAAAGCTG 
TGAAGGATTGGGAGATCCTGCTTGCTTTTATGTTGGTGTAATCTTTATTTTAAATGGACTAA 
TGATGGGATTGTTCTTCATGTATGGAGCATACCTGAGTGGGACTCAACTGGGAGGTCTTATT 
ACAGTACTGTGCTTCTTTTTCAACCATGGAGAGGCCACCCGTGTGATGTGGACACCACCTCT 
CCGTGAAAGTTTTTCCTATCCTTTCCTTGTACTTCAGATGTGTATTTTAACTTTGATTCTCA 
GGACCTCAAGCAATGATAGAAGGCCCTTCATTGCACTCTGTCTTTCCAATGTTGCTTTTATG 
CTTCCCTGGCAATTTGCTCAGTTTATACTTTTTACACAGATAGCATCATTATTTCCCATGTA 
TGTTGTGGGATACATTGAACCAAGCAAATTTCAGAAGATCATTTATATGAACATGATTTCAGTT 
ACCCTTAGTTTCATTTTGATGTTTGGAAATTCAATGTACTTATCTTCTTATTATTCTTCATC 
TTTGTTAATGACGTGGGCAATAATTCTAAAGAGAAATGAAATTCAAAAACTGGGAGTATCTA 
7\ACTCAACTTTTGGCTAATTCAAGGTAGTGCCTGGTGGTGTGGAACAATCATTTTGAAATTT 
CTGACATCTAAAATCTTAGGCGTTTCAGACCACATTCGCCTGAGTGATCTTATAGCAGCCAG 
7VATCTTAAGGTATACAGATTTTGATACTTTAATATATACCTGTGCTCCCGAATTTGACTTCA 
TGGAAAAAGCGACTCCGCTGAGATACACAAAGACATTATTGCTTCCAGTTGTTATGGTGATT 
ACATGTTTTATCTTTAAAAAGACTGTTCGTGATATTTCATATGTTTTAGCTACAAACATTTA 
TCTAAGAAAACAGCTCCTTGAACACAGTGAGCTGGCTTTTCACACATTGCAGTTGTTAGTGT 
TTACTGCCCTTGCCATTTTAATTATGAGGCTAAAGATGTTTTTGACACCGCACATGTGTGTT 
ATGGCTTCCTTGATATGCTCTCGACAGCTCTTTGGCTGGCTTTTTCGCAGAGTTCGTTTTGA 
GAAGGTTATCTTTGGCATTTTAACAGTGATGTCAATACAAGGTTATGCAAACCTCCGTAATC 
AATGGAGCATAATAGGAGAATTTAATAATTTGCCTCAGGAAGAACTTTTACAGTGGATCAAA 
TACAGTACCACATCAGATGCTGTCTTTGCAGGTGCCATGCCTACAATGGCAAGCATCAAGCT 
GTCTACACTTCATCCCATTGTGAATCATCCACATTACGAAGATGCAGACTTGAGGGCTCGGA 
CAAAAATAGTTTATTCTACATATAGTCGAAAATCTGCCAAAGAAGTAAGAGATAAATTGTTG 
GAGTTACATGTGAATTATTATGTTTTAGAAGAGGCATGGTGTGTTGTGAGAACTAAGCCTGG 
TTGCAGTATGCTTGAAATCTGGGATGTGGAAGACCCTTCCAATGCAGCTAACCCTCCCTTAT 
GTAGCGTCCTGCTCGAAGACGCCAGGCCTTACTTCACCACAGTATTTCAGAATAGTGTGTAC 
AGAGTATTAAAGGTTAACTGAGAAGGATACTACCCATTTTACTATGGCACAATGCCGTGTGT 
CAAAAACAATCACCCTTTGGCTTATTCACATTAATAAAAATCACAAGCTTTAATAACAGACA 
CTTAAAAATAAGATAAAAATGGATTGGAAATTTTTCTGATTACTAAAAGGTAAATTACTTTT 
CTGTTCATTGAATGTCAGCCTTATTAAGCTTGTCATATAAGTTATTAAATCATTCATGTCAT 
ACTGCATAAACAAATGTTCATTTCAGAATTTTAAAGAGAAATGTATATAAAGAACMATGATT 
TTAATAATCAGGGGTATGTAAGTCCTTTTTCATCCAACTAGGTGAATTGCTTCAGATTTTCT 
CTAGTACCAGAGGGTACCTCCTCAAACTCTTTGAACCACTTAAGGCAGAAGAATGCAAGCTC 
TGAAATGACATCCTTAAAATGCTGATACTGGTCACAGCCTCTTTACCTCTGTGAGGAAATTG 
TAACAGTGTGTCTTTTAAGGTGTTTTTATTTTACCAGCCCTTAAGAAAGATCTCTAATACCT 
TTTAATACTTTTTTTTAATAATTTCAAGTTGAAGTGTTTTTAAAAACACTTTGTTTTGTAAT 
GTTTTGAATCTCTTGAGATGTGTTTACCCCACTAGATACATATTTGCCACTGGTTAGTTCTC 
CATCTAAGCTCAAGAGGTTATTCATCTCTCTTTAGATTCCAGTGGCTTTTCTTTTAACATCC 
AGGTAAAACAGAAACTGCTATGGTATACAACCAAGTTTTGGGGTTAAACATAATCAGAAAAG 
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FTOURE 59B 

AAAATCCAGTTAAATTTATGAAGTGAGATTTTCAGATCCTAGATCTTGAATAAAGGAAAGGT 
CTTTTCATCTTGATGGCCCCAAAGCTTGTTGGTCATGGTCTTTATTTCTGGCCACTATCTTC 
TTAAATAATATATTTTTAAGCCCTCATTTATTTTTGGTTTTGGGTGAGGAAAGTCATGTTTT 
CTAAGTCCTCTCCCCTAATAAAACCTACCCAACAATAGTGCTTTGAAAAGTGGTAGTTATCT 
TGAAGATACTCTTGCCAAATGCAAAGATAAACATTCTTTTTGTCTGCTTTATAAATATGAAA 
TATGCCAGATCTATAGTATTTTAATGTGCATCTACTTTAAATGAGTCATCTTGGGGTTTTTA 
TAATTCCCTTATGTTCTTGCCCCTCTACACTTGAAATAACAAAATGCCTTAATTTTATGGAT 
TAGTTCTCTTATAGTAGACAGGCAGCTATATGCAGCAAAACCAATAAAGTTATTTTTCAACT 
TTCATAGTTGTAAAATATCTTATACCAGAATACAAAACAGCTAAGAAAACATGCCACATTTTAT 
TTTAGCATTTTCAAATAATTTGTTTTTGGTGTAAGCACAGGATAAAAAAGGAGAGCGTCAAA 
GAAAAGAGACATAACACCTAACATTCATAAAAATTAACAAAGTATATTTTGGATGATGTTTT 
TACAGGAAATATTTTAAATAAGTTGGTAGAACTTTTAAAATGGTACTGTATTAGCTAATAAA 
ATATTCAGTACAAATATATGTTTGGATTTATGCATTAAAAAACTAATAAAATTATTTCCAAC 

TTTA 
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FIGURE 60 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNA138039 
xsubunit 1 of 1, 758 aa, 1 stop 
XMW: 87354, pi: 9,36, NX(S/T): 1 

MRKQGVSSKRLQSSGRSQSKGRRGASLAREPEVEEEVEKSVLGGGKLPRGAWRSSPGRIQ 
SLKERKGLELEWAKTFLLGPFQFVRNSLAQLREKVQELQARRFSSRTTLGIAVFVAILH 
WLHLVTLFENDRHFSHLSSLEREMTFRTEMGLYYSYFKTIIEAPSFLEGLWMIMNDRLTE 
YPLIINAIKRFHLYPEVIIASWYCTFMGIMNLFGLETKTCWNVTRIEPLNEVQSCEGLGD 
PACFYVGVIFILNGLMMGLFFMYGAYLSGTQLGGLITVLCFFFNHGEATRVMWTPPLRES 
FSYPFLVLQMCILTLILRTSSNDRRPFIALCLSNVAFMLPWQFAQFILFTQIASLFPMYV 
VGYIEPSKFQKIIYMNMISVTLSFILMFGNSMYLSSYYSSSLLMTWAIILKRNEIQKLGV 
SKLNFWLIQGSAWWCGTIILKFLTSKILGVSDHIRLSDLIAARILRYTDFDTLIYTCAPE 
FDFMEKATPLRYTKTLLLPWMVITCFIFKKTVRDISYVLATNIYLRKQLLEHSELAFHT 
LQLLVFTALAILIMRLPCMFLTPHMCVMASLICSRQLFGWLFRRVRFEKVIFGILTVMSIQ 
GYANLRNQWSIIGEFNNLPQEELLQWIKYSTTSDAVFAGAMPTMASIKLSTLHPIVNHPH 
YEDADLRARTKIVYSTYSRKSAKEVRDKLLELHVNYYVLEEAWCWRTKPGCSMLEIWDV 
EDPSNAANPPLCSVLLEDARPYFTTVFQNSVYRVLKVN 

Xmpor1:an't fealiures of the pro'texn: 
Transmembrane domain : 

Amino acids 109-124 ; 197-213; 2 41-2 60; 266-283; 302-315; 336-356; 

376-391; 4 30-4 50; 4 95-509; 541-560; 58 4-599; 634-647 

N-glycosylation site: 

Amino acids 222-226 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 102-106 

Tyrosine kinase phosphorylation site: 

Amino acids 511-519 

N-myristoylation sites : 

Amino acids 24-30 ; 50-56; 151-157 ; 254-2 60; 264-270; 269-275 ; 

273-279;639-645 

Aiaidation site: 

Amino acids 20-24 



BNSOOCID; <WO 0193&e3A1 I > 



'wo 01/93983 



PCT/US01/178«0 



63/246 

FIGURE 61 

GGCGCGGCCACATCCTTTAAATATGGTCTTTCTTGGGCGCGCGCGACAATGTGAGGAGTGGG 
GTGGAGCGTGTGTGGTGTGTGGCTGCGGCCTGGGCAAGAGCCGCCGCGGACCATGAGCTGAG 
TAAGTTCTGGAGGGATCCTGCCTCTTGGAGCCTTCGCAGCCAGGCAGCTGTGAACTGTGAGC 
TAGAGTGAAGCAGAAATCTAGGAAGATGAGCTCCAAGATGGTCATAAGTGAACCAGGACTGA 
ATTGGGATATTTCCCCCAAAAATGGCCTTAAGACATTTTTCTCTCGAGAAAATTATAAAGAT 
CATTCCATGGCTCCAAGTTTAAAAGAACTACGTGTTTTATCCAACAGACGTATAGGAGAAAA 
TTTGAATGCCTCAGCAAGTTCTGTAGAAAATGAGCCGGCAGTTAGTTCAGCAACTCAAGCAA 
AGGAAAAAGTTAAAACCACAATTGGAATGGTTCTTCTTCCAAAACCAAGAGTTCCTTATCCT 
CGTTTCTCTCGTTTCTCACAGAGAGAGCAGAGGAGTTATGTGGACTTGTTGGTTAAATACGC 
AAAGATTCCTGCAAATTCCAAAGCTGTTGGAATAAATAAAAATGACTACTTGCAGTACTTGG 
ATATGAAAAAACATGTGAACGAAGAAGTTACTGAGTTCCTAAAGTTTTTGCAGAATTCTGCA 
AAGAAATGTGCGCAGGATTATAATATGCTTTCTGATGATGCCCGTCTCTTCACAGAGAAAAT 
TTTAAGAGCTTGCATTGAACAAGTGAAAAAGTATTCAGAATTCTATACTCTCCACGAGGTCA 
CCAGCTTAATGGGATTCTTCCCATTCAGAGTAGAGATGGGATTAAAGTTAGAAAAAACTCTT 
CTCGCATTGGGCAGTGTAAAATATGTGAAAACAGTATTTCCCTCAATGCCTATAAAGTTGCAG 
CTGTCAAAGGACGATATAGCTACCATTGAAACGTCAGAACAAACAGCTGAAGCTATGCATTA 
TGATATTAGTAAAGATCCAAATGCAGAGAAGCTTGTTTCCAGATATCACCCTCAGATAGCTC 
TAACTAGTCAGTCATTATTTACCTTATTAAATAATCATGGACCAACGTACAAGGAACAGTGG 
GAAATTCCAGTGTGTATTCAAGTAATACCTGTTGCAGGTTCAAAACCAGTTAAAGTAATATA 
TATTAATTCACCACTTCCCCAAAAGAAAATGACTATGAGAGAGAGAAATCAAATCTTTCATG 
AAGTTCCATTAAAATTTATGATGTCCAAAAACACATCTGTTCCAGTCTCTGCAGTCTTTATG 
GACAAACCTGAAGAGTTTATATCTGAAATGGACATGTCCTGTGAAGTCAACGAGTGCCGAAA 
AATTGAGAGTCTTGAAAACTTGTATTTGGATTTTGATGATGATGTCACAGAACTTGAAACTT 
TTGGAGTAACCACCACCAAAGTATCAAAATCACCAAGTCCAGCAAGTACTTCCACAGTACCT 
AACATGACAGATGCTCCTACAGCCCCCAAAGCAGGAACTACAACTGTGGCACCAAGTGCACC 
AGACATTTCTGCTAATTCTAGAAGTTTATCTCAGATTCTGATGGAACAATTGCAAAAGGAGA 
AACAGCTGGTCACTGGTATGGATGGTGGCCCTGAGGAATGCAAAAATAAAGATGATCAGGGA 
TTTGAATCATGTGAAAAGGTATCAAATTCTGACAAGCCTTTGATACAAGATAGTGACTTGAA 
AACATCTGATGCCTTACAGTTAGAAAATTCTCAGGAAATTGAAACTTCTAATAAAAATGATA 
TGACTATAGATATACTACATGCTGATGGTGAAAGACCTAATGTTCTAGAAAACCTAGACAAC 
TCAAAGGAAAAGACTGTTGGATCAGAAGCAGCAAAAACTGAAGATACAGTTCTCTGCAGCAG 
TGATACAGATGAGGAGTGTTTAATCATTGATACAGAATGTAAAAAAACCAGTTATAACAGTG 
TTTAATTTAGATAAGTTTGAGGGAAAATAATCAGTAGGCAAGAGGAACATTTTTCCTGTAGT 
AGCTAGAGTGCCTTGAAAAAATGTGTTGGCTATGTGAAGGAATATTTCAACTAAAATGGAAT 
GGTATGCTTTTCACCCTTAAAGTTTGAGGAGGATCTTGATATGTTTTAACATTATCATGGCA 
GGGAAATATATAAAGAAGAAAAATATTTTTACATTAAACCTTTTCTAAAAATTGTAAATAGA 
AAAATAATTTGGTTTTTTATCAAGAACAACACTTATCGTTATGTATTGTGTTAGTTATATTG 
CCAGTCTGTTGCGACTGACTCAAAAAGTTAAATGTTGCCACTGCTGAAGATGATTATGAGCA 
TCGCAAACTTTGTTTCTGACCCATTTTGACAGTTTTTATATACTCCTTTAAAATGATGAATG 
TTACA'GGTTAATAAAGTTAATACCTTTAAA 
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FIGURE 62 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss. DNA139540 
Xsubunit 1 of 1, 592 aa, 1 stop 
XMW: 66453, pi: 5.42, NX(S/T): 3 

MSSKMVISEPGLNWDISPKNGLKTFFSRENYKDHSMAPSLKELRVLSNRRIGENLNASAS 
SVENEPAVSSATQAKEKVKTTIGMVLLPKPRVPYPRFSRFSQREQRSYVDLLVKYAKIPA 
NSKAVGINKNDYLQYLDMKKHVNEEVTEFLKFLQNSAKKCAQDYNMLSDDARLFTEKILR 
ACIEQVKKYSEFYTLHEVTSLMGFFPFRVEMGLKLEKTLLALGSVKYVKTVFPSMPIKLQ 
LSKDDIATIETSEQTAEAMHYDISKDPNAEKLVSRYHPQIALTSQSLFTLLNNHGPTYKE 
QWEIPVCIQVIPVAGSKPVKVIYINSPLPQKKMTMRERNQIFHEVPLKFMMSKNTSVPVS 
AVFMDKPEEFISEMDMSCEVNECRKIESLENLYLDFDDDVTELETFGVTTTKVSKSPSPA 
STSTVPNMTDAPTAPKAGTTTVAPSAPDISANSRSLSQILMEQLQKEKQLVTGMDGGPEE 
CKNKDDQGFESCEKVSNSDKPLIQDSDLKTSDALQLENSQEIETSNKNDMTIDILHADGE 
RPNVLENLDNSKEKTVGSEAAKTEDTVLCSSDTDEECLIIDTECKKTSYNSV 



lmport:an-b features of the protein: 
N-glycosylation sites: 

Amino acids 56-60 ; 354-358 ; 427-4 31 

cAMP- and cGMP-dependent protein kinase phosphorylation sites: 

Amino acids 187-191 ; 331-335; 585-589 

N-myristoylation sites : 

Amino acids 126-132 ; 407-413; 557-563 



BNSDOCtD: <WO 0l939a3Al I > 



' 'wo 01/93983 



PCT/USOl/17800 



65/246 

FIGURE 63 

TTTTTAACTTGAACTTCCAAGGCCACGTGCGTCTCCTGGCTCCTGCACGGACTGTGTGACTG 
TCCCCGACAGCTTTCCTGTCTCGTCTCATGAGGGGTCCAGCACATGGCATTCTGGGTCGGCA 
CCTGAAGTCCACCTCTATGAGACCCTCTGGGAGCGTGACGGGGCCTTGGC ATG GGTCGGCCG 
AGGCCCTTCTGTCCCAGGTCACTGGTGTGGTCGGCCCAGGCCCTCCTGTCCCACATCACCTG 
TGTGGTCGGCCCAGGCCCTCCTGTCCCAGGTCACCGGTGTGGTCGGCCCAGGCCCTCCTGTC 
CAGGTCCTCCTGTCCAGGTCACTGGTGTGGTCGGCCCAGGCCCTTCTGTCCCAGGTCACCTG 
TGTGGTCGGCCCAGGGCCCTCCTGTACCATGTCACTGTTGAGGGGCTGGCTCTGGAAGAGGG 
CAGGGACTTGGCATTGGTGGGGGCAGGGTTCCAAGGTGTGGCCTGTCAGCAGGAAGGGGCAG 
GTGGCATGGGTCCAGGCGGGACTCAGGGCTGGGGTGCCACTGCTGGAGACTGTCCGGAGGCC 
CCTCCAGGGCACCTTGCCATTGCCATTGTCGCTCATGGCCATCTGGTCCCGTTTCAGGGAAC 
AAGAGGAGGATCAGATGCTGCGGGACATGAT TGA GAAGCTGGGTGACTGGGCCGGGGATGCT 
GAGGGCTGGGCTGGCTGGCTGGGTGGGCCGGGGATGCTGAGTGCTGGGCTGGCTGGCTGGGT 
GGACCGGGCCTCCAGCTGGGGGTGGGGGGGGGGCGGGTATCGGGTCCCCCCCTCAGCCTTGG 
TGACAGGACAGGCAGGTTCACCCTGAGGGTGAGAGCTCCCTCCCGCCCCTAAGAGAGCCAGG 
GGCAGCTGGTGACCGTGTGGTCATGGTGGGGACCAGCCCTCCGGGGCACCCAGTCGGGGCAG 
GTTCTCACGTGGGAGGGCACAGGGCTTCCTGCAGGCTCGGAGGCCCAGGGCGGATTGTGGCC 
AGTGGAAGGGAAGGATGTTTCTGGCAGGGGGACTTGTGTGGGCCACGGCTGTGCGGCTGCGG 
CGTTGAGCACGGCCTCACTGTCCACCTGTCCCCTAGGCCTCCAGAGGAAGAAGTCCAAGTTC 
CGCTTGTCCAAGATCTGGTCACCAAAAAGCAAAAGCAGCCCCTCCCAGTAGTAGCCAGTAGG 
GCCGTGGGCTCGGCCCGGACCTGGCATCCGGACTTGGACTCGGGGCCATGGGCTTGGCCCGG 
ACCCGGAACCCGGACTTGTACTCGGGGCCGTGGGCTCGGCCCGGACCCGGCATTCGGACTTG 
GACTCGGGAAGGGCCTCCTGTCCCTACAAGGGGCATGTGGACAGCAGGGACCTGCGCTACCG 
TCTGTGGTCTCAATAAAGAAACCGACCACATGGCCCCGGAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAACA 
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FIGURE 64 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA139602 
Xsubunit 1 of 1, 159 aa, 1 stop 
XMW: 15900, pi: 8.07, NX(S/T): 0 

MGRPRPFCPRSLVWSAQALLSHITCWGPGPPVPGHRCGRPRPSCPGPPVQVTGWGPGP 
SVPGHLCGRPRALLYHVTVEGLALEEGRDLALVGAGFQGVACQQEGAGGMGPGGTQGWGA 
TAGDCPEAPPGHLAIAIVAHGHLVPFQGTRGGSDAAGHD 



Impor-ban-b fea-bures of the protein: 
Signal peptide: 

Amino acids 1-25 

N-myrlstoylatlon sites : 

Amino acids 109-115 ; 113-119; 119-125 ; 14 8-154 ; 151-157 ; 152-158 
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FIGURE 65 

GGCGACCACCGCCGCCTCCTCACCTGGCCATTGGTGCAGCCCGTTCCCGGCGGCGAGAGAAG 
GCAGGCGCGCTCCTTGCGCCACGCCACACCGTCGGGCCCCCGTCGGGTCCCCCTCGGGCCGCA 
ATG GTGGGCTCCGCGCGGCTGGGTCCGGCACTCTTGACCCCCTTTGTAACCACCGCGGCGGG 
CACCCAGGGAGTTCGAGCAACGAAGTTGGTGACCTGCCCCGCTCCCAGGCAGTTTGCTGTTG 
GGGCTTTCACGGCTGCTGGAAGGGCATGGCTGTTTGTCCCATCACTGGGCGCCAGCTTCTCA 
AAGCTACGTTCACAGCAACGCAGTAGGGACTTTCGTGGCAGGCTTTTTTTAAGAGCTGAAAG 
AAGGGCGGGAGGGTTTACGTCCTAGGGTGATGATTTCCTCACCAGACAGCGAAGTATCTATT 
GGGAAACTCCAGGTGACCGCACCTCCTTCCGACAGTTCGCCCCGGGGCAAGTTTACCAGCTG 
CGTCAGAAAGCAGGTTTGCAAAATCCTTGGAGAACGGCCTGAGCTAAGGACTGGGGTCAGGA 
GGGTTTTAAACTCATTCTGATTTTCTTGCAATCATATCTCTTGAAAGTTTTTATATTTTCCC 
CAATATTTTTCTGAGTTGCTATATCCAATGAAAACAATGCTGATGTAGAGGTCCACCAGCCA 
ATGCTTTATTGGAAGTCAACGAATGAGACCGAGGGTGGCCCATAATCAATCTCGGCACGCGG 
GAATGTGAACCTCTTCCAAGGTCTGGGCGAGTCCCTAGAGTTACGCAGATGAAGGACATTGG 
CCCTCGAGAATCTCACACCAGCAAAGAAGAGCACAACGAAGCGCAAACTACTTATGATCATT 
GTGGCTTTGGGCAAGTTGTTGTAGCTCCCAGCAACAATTTCTTCACCTGGAGTGCAGCAATA 
AATGATACTGGTGCTGCAGGGCAGCTAATAAGCTTCTGAATAATATATGCAAAGTACTTGGC 
ACCATGAGCAGAACTCAGTATACCGTCACTGAAGAAATAGCTTATTTAATGATTACACTTTT 
CATATGTGCAAGTAAAAGTTTGACTTTTAGGGAGAGCCTCACCTACGGAATGTCTTTTTTAA 
ATTTCTTTTTTAATTATACTTTAAGTTCTGGGATACATGTGCAGAACGTGCAGGTTTGTTAC 
ACAGGTATACATGTGCCATGGTGGTTTGCAGCACCCATCAACCCTTCATCTAGGTTTTAAGC 
TCCGCATGCATTAGTTATTTGTCCTAATGCTCTCCCTCCCCTTGTCCCCCACCCCCCAACAG 
GCCTCAGGGTGTGATGTTCCCCTCCCTGGGTCCATATGTTCTCATTGTTCAACTCCCACTTA 
TGATGAGAACATGCAGTGTTTGGTTTTCTGTTCCTGTGTTAGTTTGCTGAGAATGATGGTTT 
CCAGCATCATCCACGTCCCTGCAAAGGACATGAATTCATTCTTTTTTATGGCTGCATGGTAT 
TCCATGGTGTATATGTGCCACATTTTCTTCATCCAGTCTATCATTGATGGGCACTTGGGTTG 
GTTCCAAGACTTTGTTATTGTGAACAGTGCTGCAATAAACATACGTTTGTATGTGTCAAAAA 

AAAAAAAAAAAAAAAA 
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FIGURE 66 



></usr/seqdb2/sst/DNA/Dnaseqs.niin/ss. DNA139632 
Xsubunit 1 of 1, 90 aa, 1 stop 
XMW: 9586, pi: 12.18, NX(S/T): 0 

MVGSARLGP7VLLTPFVTTAAGTQGVRATKLVTCPAPRQFAVGAFTAAGRAWLFVPSLGAS 
FSKLRSQQRSRDFRGRLFLRAERRAGGFTS 



Intportant fea-bures of the protieln: 
Signal peptide: 

Amino acids 1-24 

N-myristoylation sites : 

Amino acids 24-30; 42-48 ; 58-64 
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FIGURE 67 

C ATG TCTAGACTGGGAGCCCTGGGTGGTGCCCGTGCCGGGCTGGGACTGTTGCTGGGTACCG 
CCGCCGGCCTTGGATTCCTGTGCCTCCTTTACAGCCAGCGATGGAAACGGACCCAGCGTCAT 
GGCCGCAGCCAGAGCCTGCCCAACTCCCTGGACTATACGCAGACTTCAGATCCCGGACGCCA 
CGTGATGCTCCTGCGGGCTGTCCCAGGTGGGGCTGGAGATGCCTCAGTGCTGCCCAGCCTTC 
CACGGGAAGGACAGGAGAAGGTGCTGGACCGCCTGGACTTTGTGCTGACCAGCCTTGTGGCG 
CTGCGGCGGGAGGTGGAGGAGCTGAGAAGCAGCCTGCGAGGGCTTGCGGGGGAGATTGTTGG 
GGAGGTCCGATGCCACATGGAAGAGAACCAGAGAGTGGCTCGGCGGCGAAGGTTTCCGTTTG 
TCCGGGAGAGGAGTGACTCCACTGGCTCCAGCTCTGTCTACTTCACGGCCTCCTCGGGAGCC 
ACGTTCACAGATGCTGAGAGTGAAGGGGGTTACACAACAGCCAATGCGGAGTCTGACAATGA 
GCGGGACTCTGACAAAGAAAGTGAGGACGGGGAAGATGAAGTGAGCTGTGAGACTGTGAAGA 
TGGGGAGAAAGGATTCTCTTGACTTGGAGGAAGAGGCAGCTTCAGGTGCCTCCAGTGCCCTG 
GAGGCTGGAGGTTCCTCAGGCTTGGAGGATGTGCTGCCCCTCCTGCAGCAGGCCGACGAGCT 
GCACAGGGGTGATGAGCAAGGCAAGCGGGAGGGCTTCCAGCTGCTGCTCAACAACAAGCTGG 
TGTATGGAAGCCGGCAGGACTTTCTCTGGCGCCTGGCCCGAGCCTACAGTGACATGTGTGAG 
CTCACTGAGGAGGTGAGCGAGAAGAAGTCATATGCCCTAGATGGAAAAGAAGAAGGAGAGGC 
TGCTCTGGAGAAGGGGGATGAGAGTGCTGACTGTCACCTGTGGTATGCGGTGCTTTGTGGTC 
AGCTGGCTGAGCATGAGAGCATCCAGAGGCGCATCCAGAGTGGCTTTAGCTTCAAGGAGCAT 
GTGGACAAAGCCATTGCTCTCCAGCCAGAAAACCCCATGGCTCACTTTCTTCTTGGCAGGTG 
GTGCTATCAGGTCTCTCACCTGAGCTGGCTAGAAAAAAAAACTGCTACAGCCTTGCTTGAAA 
GCCCTCTCAGTGCCACTGTGGAAGATGCCCTCCAGAGCTTCCTAAAGGCTGAAGAACTACAG 
CCAGGATTTTCCAAAGCAGGAAGGGTATATATTTCCAAGTGCTACAGAGAACTAGGGAAAAA 
CTCTGAAGCTAGATGGTGGATGAAGTTGGCCCTGGAGCTGCCAGATGTCACGAAGGAGGATT 
TGGCTATCCAGAAGGACCTGGAAGAACTGGAAGTCATTTTACGAGACTAACCACGTTTCACT 
GGCCTTCATGACTTGATGCCACTATTTAAGGTGGGGGGGCGGGGAGGCTTTTTTCCTTAGAC 
CTTGCTGAGATCAGGAAACCACACAAATCTGTCTCCTGGGTCTGACTGCTACCCACTACCAC 
TCCCCATTAGTTAATTTATTCTAACCTCTAACCTAATCTAGAATTGGGGCAGTACTCATGGC 
TTCCGTTTCTGTTGTTCTCTCCCTTGAGTAATCTCTTAAAAAAATCAAGATTCACACCTGCC 
CCAGGATTACACATGGGTAGAGCCTGCAAGACCTGAGACCTTCCAATTGCTGGTGAGGTGGA 
TGAACTTCAAAGCTATAGGAACAAAGCACATAACTTGTCACTTTAATCTTTTTCACTGACTA 
ATAGGACTCAGTACATATAGTCTTAAGATCATACCTTACCTACCAAGGTAAAAAGAGGGATCA 
GAGTGGCCCACAGACATTGCTTTCTTATCACCTATCATGTGAATTCTACCTGTATTCCTGGG 
CTGGACCACTTGATAACTTCCAGTGTCCTGGCAGCTTTTGGT^TGACAGCAGTGGTATGGGG 
TTTATGATGCTATAAAACAATGTCTGAAAAGTTGCCTAGAATATATTTTGTTACAAACTTGA 
AATAAACCAAATTTGATGTT 
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FIGURE 68 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DlsrA139686 
Xsubunit 1 of 1, 470 aa, 1 stop 
XMW: 52118, pi: 5.06, NX(S/T): 0 

MSRLGALGGARAGLGLLLGTAAGLGFLCLLYSQRWKRTQRHGRSQSLPNSLDYTQTSDPG 
RHVMLLRAVPGGAGDASVLPSLPREGQEKVLDRLDFVLTSLVALRREVEELRSSLRGLAG 
E I VGEVRCHMEENQRVARRRRFP FVRERS DSTGS S S VYFTAS SGAT FT DAESEGGYTTAN 
AESDNERDSDKESEDGEDEVSCETVKMGRKDSLDLEEEAASGASSALEAGGSSGLEDVLP 
LLQQADELHRGDEQGKREGFQLLLNNKLVYGSRQDFLWRLARAYSDMCELTEEVSEKKSY 
ALDGKEEAET^LEKGDESADCHLWYAVLCGQLAEHESIQRRIQSGFSFKEHVDKAIALQP 
ENPMAHFLLGRWCYQVSHLSWLEKKTATALLESPLSATVEDALQSFLKAEELQPGFSKAG 
RVYISKCYRELGKNSEARWWMKLALELPDVTKEDLAIQKDLEELEVILRD 



Impor'taii'b f eatiures of "the prcteln : 
Signal pep -bide : 

Amino acids 1-32 

cAMP- and cOlP-dependent: protein kinase phosphorylation site: 

Amino acids 209-213 

N-xnyrlstoylatlon sites : 

Amino acids 5-11; 8-14 ; 9-15; 15-21; 19-25; 72-78; 1 64-170 ; 

174-180; 222-228; 230-236 

Axnldatlon sites : 

Amino acids 207-211 ; 254-258 

Cell attachment sequence: 

Amino acids 250-253 
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FIGURE 69 

CCCACGCGTCCGAAACACTTTAAACCTGACCAGCTAAATGGATAAACCTAGCCTGCATAGCT 
TTTAAACTGGGGTCTCATACAGCACAGGAGGCCTACTTGCTTCAAGAACTGAAAATCCAGAG 
GATGAATTGCTTTATGTGGGAATGGCAAAAGCCAGCACAATAAGGAATGCCAGTTTGTATGG 
GGCTACTAGCTCACATGCGGGATCAGAATGGTGTGAATGACAGCCGCACTGTGTCATGAAGG 
TGGTGGTGGTTTCCGCACAAGAGACCAAATAAGAAGAAAGCTGAGAGAGGGGGGAAACGTTTTT 
GGATGACAAAGG ATG GGTTTCCATTTAATTACGCAGCTGAAAGGCATGAGTGTGGTGCTGGT 
GCTACTTCCTACACTGCTGCTTGTTATGCTCACGGGTGCTCAGAGAGCTTGCCCAAAGAACT 
GCAGATGTGATGGCAAAATTGTGTACTGTGAGTCTCATGCTTTCGCAGATATCCCTGAGAAC 
ATTTCTGGAGGGTCACAAGGCTTATCATTAAGGTTCAACAGCATTCAGAAGCTCAAATCCAA 
TCAGTTTGCCGGCCTTAACCAGCTTATATGGCTTTATCTTGACCATAATTACATTAGCTCAGTG 
GATGAAGATGCATTTCAAGGGATCCGTAGACTGAAAGAATTAATTCTAAGCTCCAACAAAAT 
TACTTATCTGCACAATAAAACATTTCACCCAGTTCCCAATCTCCGCAATCTGGACCTCTCCT 
ACAATAAGCTTCAGACATTGCAATCTGAACAATTTAAAGGCCTTCGGAAACTCATCATTTTG 
CACTTGAGATCTAACTCACTAAAGACTGTGCCCATMGAGTTTTTCAAGACTGTCGGAATCT 
TGATTTTTTGGATTTGGGTTACAATCGTCTTCGAAGCTTGTCCCGAAATGCATTTGCTGGCC 
TCTTGAAGTTAAAGGAGCTCCACCTGGAGCACAACCAGTTTTCCAAGATCAACTTTGCTCAT 
TTTCCACGTCTCTTCAACCTCCGCTCAATTTACTTACAATGGAACAGGATTCGCTCCATTAG 
CCAAGGTTTGACATGGACTTGGAGTTCCTTACACAACTTGGATTTATCAGGGAATGACATCC 
AAGGAATTGAGCCGGGCACATTTAAATGCCTCCCCAATTTACAAAAATTGAATTTGGATTCC 
AACAAGCTCACCAATATCTCACAGGAAACTGTCAATGCGTGGATATCATTAATATCCATCAC 
ATTGTCTGGAAATATGTGGGAATGCAGTCGGAGCATTTGTCCTTTATTTTATTGGCTTAAGA 
ATTTCAAAGGAAATAAGGAAAGCACCATGATATGTGCGGGACCTAAGCACATCCAGGGTGAA 
AAGGTTAGTGATGCAGTGGAAACATATAATATCTGTTCTGAAGTCCAGGTGGTCAACACAGA 
AAGATCACACCTGGTGCCCCAAACTCCCCAGAAACCTCTGATTATCCCTAGACCTACCATCT 
TCAAACCTGACGTCACCCAATCCACCTTTGAAACACCAAGCCCTTCCCCAGGGTTTCAGATT 
CCTGGCGCAGAGCAAGAGTATGAGCATGTTTCATTTCACAAAATTATTGCCGGGAGTGTGGC 
TCTCTTTCTCTCAGTGGCCATGATCCTCTTGGTGATCTATGTGTCTTGGAAACGCTACCCAG 
CCAGCATGAAACAACTCCAGCAACACTCTCTTATGAAGAGGCGGCGGAAAAAGGCCAGAGAG 
TCTGAAAGACAAATGAATTCCCCTTTACAGGAGTATTATGTGGACTACAAGCCTACAAACTC 
TGAGACCATGGATATATCGGTTAATGGATCTGGGCCCTGCACATATACCATCTCTGGCTCCA 
GGGAATGTGAGATGCCACACCACATGAAGCCCTTGCCATATTACAGCTATGACCAGCCTGTG 
ATCGGGTACTGCCAGGCCCACCAGCCACTCCATGTCACCAAGGGCTATGAGACAGTGTCTCC 
AGAGCAGGACGAAAGCCCCGGCCTGGAGCTGGGCCGAGACCACAGCTTCATCGCCACCATCG 
CCAGGTCGGCAGCACCGGCCATCTACCTAGAGAGAATTGCAAACTAACGCTGAAGCCAACTC 
CTCACTGGGGAGCTCCATGGGGGGGAGGGAGGGCCTTCATCTTAAAGGAGAATGGGTGTCCA 
CAATCGCGCAATCGAGCAAGCTCATCGTTCCTGTTAAAACATTTATGGCATAGGGAAAAAAA 
AAAAAAAAAAAAAA 
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FIGURE 70 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA142392 
Xsubunit 1 of 1, 590 aa, 1 stop 
XMW: 67217, pi: 9.26, NX(S/T): 4 

MGFHLITQLKGMSWLVLLPTLLLVMLTGAQRACPKNCRCDGKIVYCESHAFADIPENIS 
GGSQGLSLRFNSIQKLKSNQFAGLNQLIWLYLDHNYISSVDEDAFQGIRRLKELILSSNK 
ITYLHNKTFHPVPNLRNLDLSYNKLQTLQSEQFKGLRKLIILHLRSNSLKTVPIRVFQDC 
RNLDFLDLGYNRLRSLSRNAFAGLLKLKELHLEHNQFSKINFAHFPRLFNLRSIYLQWNR 
IRSISQGLTWTWSSLHNLDLSGNDIQGIEPGTFKCLPNLQKLNLDSNKLTNISQETVNAW 
ISLISITLSGNMWECSRSICPLFYWLKNFKGNKESTMICAGPKHIQGEKVSDAVETYNIC 
SEVQWNTERSHLVPQTPQKPLIIPRPTIFKPDVTQSTFETPSPSPGFQIPGAEQEYEHV 
SFHKIIAGSVALFLSVAMILLVIYVSWKRYPASMKQLQQHSLMKRRRKKARESERQMNSP 
LQEYYVDYKPTNSETMDISVNGSGPCTYTISGSRECEMPHHMKPLPYYSYDQPVIGYCQA 
HQPLHVTKGYETVSPEQDESPGLELGRDHSFIATIARSAAPAIYLERIAN 



Important features of tihe protein: 
Signal peptide : 

Amino acids 1-30 

Transmembrane domain: 

Amino acids 425-443 



N-glycosylation sites : 

Amino acids 58-62 ; 126-130 ; 291-295; 501-505 



Tyrosine kinase phosphorylation site: 

Amino acids 136-143 



N-myristoylation sites : 

Amino acids 29-35; 61-67;247-253;267-273;271-277;331-337; 

502-508; 512-518 ; 562-568 



Glycosyl hydrolases family: 

Amino acids 310-319 
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FIGURE 71 

TTCCAGTCAGAGTTAAGTTAAAACAGAAAAAAGGAAGATGGCAAGAATATTGTTACTTTTCC 
TCCCGGGTCTTGTGGCTGTATGTGCTGTGCATGGAATATTTATGGACCGTCTAGCTTCCAAG 
AAGCTCTGTGCAGATGATGAGTGTGTCTATACTATTTCTCTGGCTAGTGCTCAAGAAGATTA 
TAATGCCCCGGACTGTAGATTCATTAACGTTAAAAAAGGGCAGCAGATCTATGTGTACTCAA 
AGCTGGTAAAAGAAAATGGAGCTGGAGAATTTTGGGCTGGCAGTGTTTATGGTGATGGCCAG 
GACGAGATGGGAGTCGTGGGTTATTTCCCCAGGAACTTGGTCAAGGAACAGCGTGTGTACCA 
GGAAGCTACCAAGGAAGTTCCCACCACGGATATTGACTTCTTCTGCGAGTAATAAATTAGTT 
T^AAACTGCAAATAGAAAGAAAACACCAAAAATAAAGAAAAGAGCAAAAGTGGCCAAAAAATG 
CATGTCTGTAATTTTGGACTGACGT 
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FIGURE 72 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA143076 
Xsubunit 1 of 1, 128 aa, 1 stop 
XMW: 14332, pi: 4.83, NX(S/T): 0 

MARILLLFLPGLVAVCAVHGIFMDRLASKKLCADDECVYTISLASAQEDYNAPDCRFINV 
KKGQQIYVYSKLVKENGAGEFWAGSVYGDGQDEMGWGYFPRNLVKEQRVYQEATKEVPT 
TDIDFFCE 

Impor'ban'k f ea'bures of "the protein : 
Signal pep'tlde: 

Amino acids 1-14 

N-myrlstoylatlon sl-te: 

Amino acids 84-90 
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FIGURE 73 

CTCAGATTTGCCATGGAGAAATTTTCAGTCTCGGCAATCCTGCTTCTTGTGGCCATCTCTGG 
TACTCTGGCCAAAGACACCACAGTCAAATCTGGATCCAAAAAGGACCCAAAGGACTCTCGAC 
CCAAACTACCCCAGACCCTGTCCAGAGGTTGGGGAGATCAGCTCATCTGGACTCAGACTTAC 
GAAGAAGCCTTATACAAATCCAAGACAAGCAACAGACCCTTGATGGTCATTCATCACTTGGA 
CGAATGCCCGCACAGTCAAGCTTTAAAGAAAGTGTTTGCTGAAAATAAGGAGATCCAGAAATTG 
GCAGAGCAGTTTGTTCTCCTCAACTTGATCTATGAAACAACTGACAAGCACCTTTCTCCTGA 
TGGCCAGTACGTCCCCAGAATTGTGTTTGTGGACCCTTCCCTGACGGTGAGGGCAGACATCA 
CCGGAAGATACTCAAACCGTCTCTACGCTTATGAACCTTCTGACACAGCTCTGTTGCACGAC 
AACATGAAGAAAGCTCTCAAGTTGCTGAAGACAGAGTTGTAGAGTCAACTGTACAGTGCCTC 
AGGAGCCGGGAAGGCAGAAGCACTGTGGACCTGCCGATGACATTACAGTTTAATGTTACAAC 
AAATGTATTTTTTAAACACCCACGTGTGGGGAAACAATATTATTATCTACTACAGACACATG 
ATTTTCTAGAAAATAAAGTCTTGTGAGAACTCCAAA 
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FIGURE 74 

></usr/seqdb2/sst/DNA/Dnaseqs.inin/ss. DNA143294 
xsubunit 1 of 1, 175 aa, 1 stop, 1 unknown 
XMW: 19888.97, pi: 9.08, NX(S/T): 0 

MEKFSVSAILLLVAISGTLAKDTTVKSGSKKDPKDSRPKLPQTLSRGWGDQLIWTQTYEE 
ALYKSKTSNRPLMVIHHLDECPHSQALKKVFAENKEIQKLAEQFVLLNLIYETTDKHLSP 
DGQ YVPRI VFVDPSLTVRADI TGRY SNRLYAYEPS DTALLH DNMKKALKLLKTEL - 



Important features of the protein: 
Signal peptide: 

Amino acids 1-20 
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FIGURE 75 

GCCGGCGCCAGGGCAGGCGGGCGGCTGGCAGCTGTGGCGCCGACATGGCTGCGCTGGTGGAG 
CCGCTGGGGCTGGAGCGGGACGTGTCCCGGGCGGTTGAGCTCCTCGAGCGGCTCCAGCGCAG 
CGGGGAGCTGCCGCCGCAGAAGCTGCAGGCCCTCCAGCGAGTTCTGCAGAGCCGCTTCTGCT 
CCGCTATCCGAGAGGTGTATGAGCAGCTTTATGACACGCTGGACATCACCGGCAGCGCCGAG 
ATCCGAGCCGATGCCACAGCCAAGGCCACAGTGGCTGCCTTCACAGCCAGCGAGGGCCACGC 
ACATCCCAGGGTAGTGGAGCTACCCAAGACGGATGAGGGCCTAGGCTTCAACATCATGGGTG 
GCAAAGAGCAAAACTCGCCCATCTACATCTCCCGGGTCATCCCAGGGGGTGTGGCTGACCGC 
CATGGAGGCCTCAAGCGTGGGGATCAACTGTTGTCGGTGAACGGTGTGAGCGTTGAGGGTGA 
GCAGCATGAGAAGGCGGTGGAGCTGCTGAAGGCGGCCCAGGGCTCGGTGAAGCTGGTTGTCC 
GTTACACACCGCGAGTGCTGGAGGAGATGGAGGCCCGGTTCGAGAAGATGCGCTCTGCCCGC 
CGGCGCCAACAGCATCAGAGCTACTCGTCCTTGGAGTCTCGAGGTTGAAACCACAGATCTGG 
ACGTTCACGTGCACTCTCTTCCTGTACAGTATTTATTGTTCCTGGCACTTTATTTAAAGATA 
TTTGACCCTCAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 76 

></usr/seqdb2/sst /DNA/Dnaseqs . min/ss . DNA143514 
Xsubunit 1 of 1, 207 aa, 1 stop 
XMW: 22896, pi; 8.93, NX(S/T): 0 

MAALVEPLGLERDVSRAVELLERLQRSGELPPQKLQALQRVLQSRFCSAIREVYEQLYDT 
LDITGSAEIRAHATAKATVAAFTASEGHAHPRWELPKTDEGLGFNIMGGKEQNSPIYIS 
RVIPGGVADRHGGLKRGDQLLSVNGVSVEGEQHEKAVELLKAAQGSVKLWRYTPRVLEE 
MEARFEKMRSARRRQQHQSYSSLESRG 



Tyrosine kinase phosphorylation site: 

Amino acids 51-59 

N-myr i s toyla ti on s i tes : 

Amino acids 102-108 ; 133-139 

Cell attachment sequence : 

Amino acids 136-139 



PDZ domain (Also known as DHR or GLGF) : 

Amino acids 93-174 
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FIGURE 77 

CTGTCAGCTGAGGATCCAGCCGAAAGAGGAGCCAGGCACTCAGGCCACCTGAGTCTACTCAC 
CTGGACAACTGGAATCTGGCACCAATTCTAAACCACTCAGCTTCTCCGAGCTCACACCCCGG 
AGATCACCTGAGGACCCGAGCCATTGATGGACTCGGACGAGACCGGGTTCGAGCACTCAGGA 
CTGTGGGTTTCTGTGCTGGCTGGTCTGCTGGGAGCCTGCCAGGCACACCCCATCCCTGACTC 
CAGTCCTCTCCTGCAATTCGGGGGCCAAGTCCGGCAGCGGTACCTCTACACAGATGATGCCC 
AGCAGACAGAAGCCCACCTGGAGATCAGGGAGGATGGGACGGTGGGGGGCGCTGCTGACCAG 
AGCCCCGAAAGTCTCCTGCAGCTGAAAGCCTTGAAGCCGGGAGTTATTCAAATCTTGGGAGT 
CAAGACATCCAGGTTCCTGTGCCAGCGGCCAGATGGGGCCCTGTATGGATCGCTCCACTTTG 
ACCCTGAGGCCTGCAGCTTCCGGGAGCTGCTTCTTGAGGACGGATACAATGTTTACCAGTCC 
G7VAGCCCACGGCCTCCCGCTGCACCTGCCAGGGAACAAGTCCCCACACCGGGACCCTGCACC 
CCGAGGACCAGCTCGCTTCCTGCCACTACCAGGCCTGCCCCCCGCACTCCCGGAGCCACCCG 
GAATCCTGGCCCCCCAGCCCCCCGATGTGGGCTCCTCGGACCCTCTGAGCATGGTGGGACCT 
TCCCAGGGCCGAAGCCCCAGCTACGCTTCCTGAAGCCAGAGGCTGTTTACTATGACATCTCC 
TCTTTATTTATTAGGTTATTTATCTTATTTATTTTTTTATTTTTCTTACTTGAGATAATAAAGA 
GTTCCAGAGGAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAG 
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FIGURE 78 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA144841 
Xsubunit 1 of 1, 208 aa, 1 stop 
XMW: 22187, pi: 5.08, NX{S/T): 1 

MDSDETGFEHSGLWVSVLAGLLGACQAHPIPDSSPLLQFGGQVRQRYLYTDDAQQTEAHL 
EIREDGTVGGT^DQSPESLLQLKALKPGVIQILGVKTSRFLCQRPDGALYGSLHFDFEAC 
SFRELLLEDGYNVYQSEAHGLPLHLPGNKSPHRDPAPRGPARFLPLPGLPPALPEPPGIL 
APQPPDVGSSDPLSMVGPSQGRSPSYAS 



lmpori;an't fea-bures of the psrcteln: 
Signal pep-blde: 

Amino acids 1-27 

N-myristoylation sites : 

Amino acids 12-18; 20-26; 23-29; 66-72 ; 94-100; 107-113; 168-17 4 

Prokairyotic membrane lipoprotein lipid attachment site : 

Amino acids 15-26 



HBGF/FGF family proteins : 

Amino acids 57-73; 80-131 
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FIGURE 79 

AGTCCCAGACGGGCTTTTCCCAGAGAGCTAAAAGAGAAGGGCCAGAGAATGTCGTCCCAG 
CCAGCAGGGAACCAGACCTCCCCCGGGGCCACAGAGGACTACTCCTATGGCAGCTGGTAC 
ATCGATGAGCCCCAGGGGGGCGAGGAGCTCCAGCCAGAGGGGGAAGTGCCCTCCTGCCAC 
ACCAGCATACCACCCGGCCTGTACCACGCCTGCCTGGCCTCGCTGTCAATCCTTGTGCTG 
CTGCTCCTGGCCATGCTGGTGAGGCGCCGCCAGCTCTGGCCTGACTGTGTGCGTGGCAGG 
CCCGGCCTGCCCAGCCCTGTGGATTTCTTGGCTGGGGACAGGCCCCGGGCAGTGCCTGCT 
GCTGTTTTCATGGTCCTCCTGAGCTCCCTGTGTTTGCTGCTCCCCGACGAGGACGCATTG 
CCCTTCCTGACTCTCGCCTCAGCACCCAGCCAAGATGGGAAAACTGAGGCTCCAAGAGGG 
GCCTGGAAGATACTGGGACTGTTCTATTATGCTGCCCTCTACTACCCTCTGGCTGCCTGT 
GCCACGGCTGGCCACACAGCTGCACACCTGCTCGGCAGCACGCTGTCCTGGGCCCACCTT 
GGGGTCCAGGTCTGGCAGAGGGCAGAGTGTCCCCAGGTGCCCAAGATCTACAAGTACTAC 
TCCCTGCTGGCCTCCCTGCCTCTCCTGCTGGGCCTCGGATTCCTGAGCCTTTGGTACCCT 
GTGCAGCTGGTGAGAAGCTTCAGCCGTAGGACAGGAGCAGGCTCCAAGGGGCTGCAGAGC 
AGCTACTCTGAGGAATATCTGAGGAACCTCCTTTGCAGGAAGAAGCTGGGAAGCAGCTAC 
CACACCTCCAAGCATGGCTTCCTGTCCTGGGCCCGCGTCTGCTTGAGACACTGCATCTAC 
ACTCCACAGCCAGGATTCCATCTCCCGCTGAAGCTGGTGCTTTCAGCTACACTGACAGGG 
ACGGCCATTTACCAGGTGGCCCTGCTGCTGCTGGTGGGCGTGGTACCCACTATCCAGAAG 
GTGAGGGCAGGGGTCACCACGGATGTCTCCTACCTGCTGGCCGGCTTTGGAATCGTGCTC 
TCCGAGGACAAGCAGGAGGTGGTGGAGCTGGTGAAGCACCATCTGTGGGCTCTGGAAGTG 
TGCTACATCTCAGCCTTGGTCTTGTCCTGCTTACTCACCTTCCTGGTCCTGATGCGCTCA 
CTGGTGACACACAGGACCAACCTTCGAGCTCTGCACCGAGGAGCTGCCCTGGACTTGAGT 
CCCTTGCATCGGAGTCCCCATCCCTCCCGCCAAGCCATATTCTGTTGGATGAGCTTCAGT 
GCCTACCAGACAGCCTTTATCTGCCTTGGGCTCCTGGTGCAGCAGATCATCTTCTTCCTG 
GGAACCACGGCCCTGGCCTTCCTGGTGCTCATGCCTGTGCTCCATGGCAGGAACCTCCTG 
CTCTTCCGTTCCCTGGAGTCCTCGTGGCCCTTCTGGCTGACTTTGGCCCTGGCTGTGATC 
CTGCAGAACATGGCAGCCCATTGGGTCTTCCTGGAGACTCATGATGGACACCCACAGCTG 
ACCAACCGGCGAGTGCTCTATGCAGCCACCTTTCTTCTCTTCCCCCTCAATGTGCTGGTG 
GGTGCCATGGTGGCCACCTGGCGAGTGCTCCTCTCTGCCCTCTACAACGCCATCCACCTT 
GGCCAGATGGACCTCAGCCTGCTGCCACCGAGAGCCGCCACTCTCGACCCCGGCTACTAC 
ACGTACCGAAACTTCTTGAAGATTGAAGTCAGCCAGTCGCATCCAGCCATGACAGCCTTC 
TGCTCCCTGCTCCTGCAAGCGCAGAGCCTCCTACCCAGGACCATGGCAGCCCCCCAGGAC 
AGCCTCAGACCAGGGGAGGAAGACGAAGGGATGCAGCTGCTACAGACAAAGGACTCCATG 
GCCAAGGGAGCTAGGCCCGGGGCCAGCCGCGGCAGGGCTCGCTGGGGTCTGGCCTACACG 
CTGCTGCACAACCCAACCCTGCAGGTCTTCCGCMGACGGCCCTGTTGGGTGCCAATGGT 
GCCCAGCCCTGAGGGCAGGGAAGGTCAACCCACCTGCCCATCTGTGCTGAGGCATGTTCC 
TGCCTACCATCCTCCTCCCTCCCCGGCTCTCCTCCCAGCATCACACCAGCCATGCAGCCA 
GCAGGTCCTCCGGATCACTGTGGTTGGGTGGAGGTCTGTCTGCACTGGGAGCCTCAGGAG 
GGCTCTGCTCCACCCACTTGGCTATGGGAGAGCCAGCAGGGGTTCTGGAGAAAAAAACTG 
GTGGGTTAGGGCCTTGGTCCAGGAGCCAGTTGAGCCAGGGCAGCCACATCCAGGCGTCTC 
CCTACCCTGGCTCTGCCATCAGCCTTGAAGGGCCTCGATGAAGCCTTCTCTGGAACCACT 
CCAGCCCAGCTCCACCTCAGCCTTGGCCTTCACGCTGTGGAAGCAGCCAAGGCACTTCCT 
CACCCCCTCAGCGCCACGGACCTCTCTGGGGAGTGGCCGGAAAGCTCCCGGTCCTCTGGC 

ctgcagggcagcccaagtcatgactcagaccaggtcccacactgagctgcccacactcga 
gagccagatatttttgtagtttttatgcctttggctattatga^Iagaggttagtgtgttc 

CCTGCAATAAACTTGTTCCTGAGA7UVAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 80 

Protein File: 

MW: 73502.97, pi: 9.26 

MSSQPAGNQTSPGATEDYSYGSWYIDEPQGGEELQPEGEVPSCHTSIPPGLYHACLASLS 
ILVLLLLAMLVRRRQLWPDCVRGRPGLPSPVDFLAGDRPRAVPAAVmVLLSSLCLLLPD 
EDALPFLTLASAPSQDGKTEAPRGAWKILGLFYYAALYYPLAACATAGHTAAHLLGSTLS 
WAHLGVQVWQRAECPQVPKIYKYYSLU^SLPLLLGLGFLSLWYPVQLVRSFSRRTGAGSK 
GLQSSYSEEYLRNLLCRKKLGSSYHTSKHGFLSWARVCLRHCIYTPQPGFHLPLKLVLSA 
TLTGTAIYQVALLLLVGWPTIQKVRAGVTTDVSYLLAGFGIVLSEDKQEWELVKHHLW 
ALEVCYISALVLSCLLTFLVLMRSLVTHRTNLRALHRGAALDLSPLHRSPHPSRQAIFCW 
MSFSAYQTAFICLGLLVQQIIFFLGTTALAFLVLMPVLHGRNLLLFRSLESSWPFWLTLA 
LAVI LQNMAAH W V FLETH DGH PQLT N RRVL YAAT FLL FPLN VL VGAMVATWRVLL S AL YN 
AIHLGQMDLSLLPPRAATLDPGYYTYRNFLKIEVSQSHPAMTAFCSLLLQAQSLLPRTMA 
APQDSLRPGEEDEGMQLLQTKDSMAKGARPGASRGRARWGLAYTLLHNPTLQVFRKTALL 
GANGAQP 

Importajat fea-tures of the pro-beln: 
Transmembrane domaxns : 

Amino acids 54-69; 102-119; 148-166; 207-222 ; 301-320 ; 

364-380;431-451/ 4 74-489; 512-531 

N-glycosylatxon si-be: 

Amino acids 8-12 

N-myristoyXation sites : 

Amino acids 50-56; 176-182 ; 241-247 ; 317-323 ; 341-347 ; 525-531; 

627-633; 631-637; 640-64 6; 661-667 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 364-375 

ATP/GTP-binding site motif A (P-loop) : 

Amino acids 132-140 
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FIGURE 81 

AAAAAATACAGCAGGTGAAGGAGGTTGGAGAGTAGGGGGTGGAGGGCCCACGCAGCACTTGT 
CCTTCACCCTGGAGGGGATCTGTTACATGCCCCAGATTGCTGGTCCCCTAGAAATGTTACTG 
AGGCAGCCTCTGCATTTTTGCAGGGATTGTTTTCTACTGTTTGACATTCACGTAAGCTCCTA 
ACGCTGTCTGGGGAAGATGCTACCCCCTGCTCTCCCCGTCTTTCCTGCACTCTCAGCAATGG 
GATGGGCTGACTGATGCCCTGTGGGCTGGAAAGCTGACCACAGTTGCTGCAGACCAGACCCC 
CTCACATAGTGAGTGCTGGGCTGAGGAATCCAGGAGAGCCCGAGGGGGGACACTGAAGGTGT 
ATCGTTGGCCCTGCCAGCTGCAAGTGAACTGCTTCTGATGAATTTTAATAGGGAGAAAGAAG 
TATTTGCTAAGAATGGCAATCCTGACGCTCAGCCTTCAACTCATCTTGTTATTAATACCATC 
AATATCCCATGAGGCTCATAAAACGAGTCTTTCTTCTTGGAAACATGACCAAGATTGGGCAA 
ACGTCTCCAACATGACTTTCAGCAACGGAAAACTAAGAGTCAAAGGCATTTATTACCGGAAT 
GCCGACATTTGCTCTCGACATCGCGTAACCTCAGCAGGCCTAACTCTGCAGGACCTTCAGCT 
ATGGTGTAATTTGAGGTCAGTGGCCAGAGGACAGATCCCGTCTACATTATGAGTGAAGCGGAGA 
GCTACTGCAGGGTTCTGAGCAGAGTCCTAATTTATATTTTAGAAGAATCATCATGGCTCCTA 
GATTAGGAATAAAACGAAGGGGCCCAGGGATGGAAACGATGAGTCCAGTTGGGTTACTGCAA 
AGATCCAGGCCAGAAATCCAGGCACAGTGGCACACACCTGAGTCCCAGATAATTCCACCTAC 
TGGTCCTGCTCTGTGGCCTACTGGTCCGAGTCCAGCCCCGACTGATTTCTGGGCCTGTAATG 
TCTAAAAACGCTCCCTGCTGATGTTTTGCAAGTGACTGTGTTACTTGAAGGCAGTTCCTAGG 
ATAAACTAGTCGCTTTATCATTACAGAATCATTCACTGAGCATCAACTATGTAACCAGCATT 
GGGTTGGGTGCCAGAGATCCAAAGCTAAGACACCAAAACCTGCTCTCCAGGAAACGAGAGGC 
TGAGAA 
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FIGURE 82 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA14 9995 
xsubunit 1 of 1;. 95 aa, 1 stop 
XMW: 10704, pi: 10.00, NX(S/T): 2 

MAILTLSLQLILLLIPSISHEAHKTSLSSWKHDQDWANVSNMTFSNGBCLRVKGIYYRNAD 
ICSRHRVTSAGLTLQDLQLWCNLRSVARGQIPSTL . 



Xzopor'tan't fea'tures of "the prot:eln: 
Signal peptiide: 

Amino acids 1-19 

N-glycosylation slt^es : 

Amino acids 38-42; 41-45 



N-myristoylation site: 

Amino acids 89-95 



BNSDOCtD: <WO 01939B3A1 I > 
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FIGURE 83 

AATAGAAGTCCTCAGGACGGAGCAGAGGTGGCCGGCGGGCCCGGCTGACTGCGCCTCTGCTT 
TCTTTCCATAACCTTTTCTTTCGGACTCGAATCACGGCTGCTGCGAAGGGTCTAGTTCCGGA 
CACTAGGGTGCCCGAACGCGCTGATGCCCCGAGTGCTCGCAGGGCTTCCCGCTAACCAT6CT 
GCCGCCGCCGCGGCCCGCAGCTGCCTTGGCGCTGCCTGTGCTCCTGCTACTGCTGGTGGTGC 
TGACGCCGCCCCCGACCGGCGCAAGGCCATCCCCAGGCCCAGATTACCTGCGGCGCGGCTGG 
ATGCGGCTGCTAGCGGAGGGCGAGGGCTGCGCTCCCTGCCGGCCAGAAGAGTGCGCCGCGCC 
GCGGGGCTGCCTGGCGGGCAGGGTGCGCGACGCGTGCGGCTGCTGCTGGGAATGCGCCAACC 
TCGAGGGCCAGCTCTGCGACCTGGACCCCAGTGCTCACTTCTACGGGCACTGCGGCGAGCAG 
CTTGAGTGCCGGCTGGACACAGGCGGCGACCTGAGCCGCGGAGAGGTGCCGGAACCTCTGTG 
TGCCTGTCGTTCGCAGAGTCCGCTCTGCGGGTCCGACGGTCACACCTACTCCCAGATCTGCC 
GCCTGCAGGAGGCGGCCCGCGCTCGGCCCGATGCCAACCTCACTGTGGCACACCCGGGGCCC 
TGCGAATCGGGGCCCCAGATCGTGTCACATCCATATGACACTTGGAATGTGACAGGGCAGGA 
TGTGATCTTTGGCTGTGAAGTGTTTGCCTACCCCATGGCCTCCATCGAGTGGAGGAAGGATG 
GCTTGGACATCCAGCTGCCAGGGGATGACCCCCACATCTCTGTGCAGTTTAGGGGTGGACCC 
CAGAGGTTTGAGGTGACTGGCTGGCTGCAGATCCAGGCTGTGCGTCCCAGTGATGAGGGCAC 
TTACCGCTGCCTTGGCCGCAATGCCCTGGGTCAAGTGGAGGCCCCTGCTAGCTTGACAGTGC 
TCACACCTGACCAGCTGAACTCTACAGGCATCCCCCAGCTGCGATCACTAAACCTGGTTCCT 
GAGGAGGAGGCTGAGAGTGAAGAGAATGACGATTACTACTAGGTCCAGAGCTCTGGCCCATG 
GGGGTGGGTGAGCGGCTATAGTGTTCATCCCTGCTCTTGAAAAGACCTGGAAAGGGGAGCAG 
GGTCCCTTCATCGACTGCTTTCATGCTGTCAGTAGGGATGATCATGGGAGGCCTATTTGACT 
CCAAGGTAGCAGTGTGGTAGGATAGAGACAAAAGCTGGAGGAGGGTAGGGAGAGAAGCTGAG 
ACCAGGACCGGTGGGGTACAAAGGGGCCCATGCAGGAGATGCCCTGGCCAGTAGGACCTCCA 
ACAGGTTGTTTCCCAGGCTGGGGTGGGGGCCTGAGCAGACACAGAGGTGCAGGCACCAGGAT 
TCTCCACTTCTTCCAGCCCTGCTGGGCCACAGTTCTAACTGCCCTTCCTCCCAGGCCCTGGT 
TCTTGCTATTTCCTGGTCCCCAACGTTTATCTAGCTTGTTTGCCCTTTCCCCAAACTCATCT 
TCCAGAACTTTTCCCTCTCTCCTAAGCCCCAGTTGCACCTACTAACTGCAGTCCCTTTTGCT 
GTCTGCCGTCTTTTGTACAAGAGAGAGAACAGCGGAGCATGACTTAGTTCAGTGCAGAGAGA 
TTT 
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FIGURE 84 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss. DNA167678 
Xsubunit 1 of 1, 304 aa, 1 stop 
XMW: 32945, pi: 4,69, NX(S/T): 3 

MLPPPRPAAALALPVLLLLLWLTPPPTGARPSPGPDYLRRGWMRLLAEGEGCAPCRPEE 
CAAPRGCLAGRVRDACGCCWECANLEGQLCDLDPSAHFYGHCGEQLECRLDTGGDLSRGE 
VPEPLCACRSQSPLCGSDGHTYSQICRLQEAARARPDANLTVAHPGPCESGPQIVSHPYD 
TWNVTGQDVIFGCEVFAYPMASIEWRKDGLDIQLPGDDPHISVQFRGGPQRFEVTGWLQI 
QAVRPSDEGTYRCLGRNALGQVEAPASLTVLTPDQLNSTGIPQLRSLNLVPEEEAESEEN 
DDYY 



Xmpor-ban-b fea-bures of the protein: 
Signal pepti.de : 

Amino acids 1-30 

N-glycosylation sites : 

Amino acids 159-163 ; 183-187 ; 277-281 



Tyrosine kinase phosphorylation site: 

Amino acids 244-252 



N-myristoylation sites : 

Amino acids 52-58; 66-72; 113-119;249-255 



Kazal-type serine protease inhibitor domain: 

Amino acids 121-168 

Immunoglobulin domain: 

Amino acids 186-255 



Insulin-like growth factor binding proteins : 

Amino acids 53-90 
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FIGURE 85 

CAAAGCGGCGGCTGTCCGCGGTGCCGGCTGGGGGCGGAGAGGCGGCGGTGGGCTCCCTGGGG 
TGTGTGAGCCCGGTGATGGAGCCGGGCCCGACAGCCGCGCAGCGGAGGTGTTCGTTGCCGCC 
GTGGCTGCCGCTGGGGCTGCTGCTGTGGTCGGGGCTGGCCCTGGGCGCGCTCCCCTTCGGCA 
GCAGTCCGCACAGGGTCTTCCACGACCTCCTGTCGGAGCAGCAGTTGCTGGAGGTGGAGGAC 
TTGTCCCTGTCCCTCCTGCAGGGTGGAGGGCTGGGGCCTCTGTCGCTGCCCCCGGACCTGCC 
GGATCTGGATCCTGAGTGCCGGGAGCTCCTGCTGGACTTCGCCAACAGCAGCGCAGAGCTGA 
CAGGGTGTCTGGTGCGCAGCGCCCGGCCCGTGCGCCTCTGTCAGACCTGCTACCCCCTCTTC 
CAACAGGTCGTCAGCAAGATGGACAACATCAGCCGAGCCGCGGGGAATACTTCAGAGAGTCAG 
AGTTGTGCCAGAAGTCTCTTAATGGCAGATAGAATGCAAATAGTTGTGATTCTCTCAGAATT 
TTTTAATACCACATGGCAGGAGGCAAATTGTGCAAATTGTTTAACAAACAACAGTGAAGAAT 
TATCAAACAGCACAGTATATTTCCTTAATCTATTTAATCACACCCTGACCTGCTTTGAACAT 
AACCTTCAGGGGAATGCACATAGTCTTTTACAGACAAAAAATTATTCAGAAGTATGCAAAAA 
CTGCCGTGAAGCATACAAAACTCTGAGTAGTCTGTACAGTGAAATGCAAAAAATGAATGAAC 
TTGAGAATAAGGCTGAACCTGGAACACATTTATGCATTGATGTGGAAGATGCAATGAACATC 
ACTCGAAAACTATGGAGTCGAACTTTCAACTGTTCAGTCCCTTGCAGTGACACAGTGCCTGT 
AATTGCTGTTTCTGTGTTCATTCTCTTTCTACCTGTTGTCTTCTACCTTAGTAGCTTTCTTC 
ACTCAGAGCAAAAGAAACGCAAACTCATTCTGCCCAAACGTCTCAAGTCCAGTACCAGTTTT 
GCAAATATTCAGGAAAATTCAAACTGAGACCTACAAAATGGAGAATTGACATATCACGTGAA 
TGAATGGTGGAAGACACAACTTGGTTTCAGAAAGAAGATAAACTGTGATTTGACAAGTCAAG 
CTCTTAAGAAATACAAGGACTTCAGATCCATTTTTAAATAAGAATTTTCGATTTTTCTTTCC 
TTTTCCACTTCTTTCTAACAGATTTGGATATTTTTAATTTCCAG 
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FIGURE 86 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA168028 
Xsubunit 1 of 1, 334 aa, 1 stop 
XMW: 37257, pi: 5.95, NX(S/T): 10 

MEPGPTAAQRRCSLPPWLPLGLLLWSGLALGALPFGSSPHRVFHDLLSEQQLLEVEDLSL 
SLLQGGGLGPLSLPPDLPDLDPECRELLLDFANSSAELTGCLVRSARPVRLCQTCYPLFQ 
QWSKMDNISRAAGNTSESQSCARSLLMADRMQIWILSEFFNTTWQEANCANCLTNNSE 
ELSNSTVYFLNLFNHTLTCFEHNLQGNAHSLLQTICNYSEVCKNCREAYKTLSSLYSEMQK 
MNELENKAEPGTHLCIDVEDAMNITRKLWSRTFNCSVPCSDTVPVIAVSVFILFLPWFY 
LSSFLHSEQKKRKLILPKRLKSSTSFANIQENSN 

Importan-t fea-tures of the pro-teln: 
Signal peptide: 

Amino acids 1-31 

Tiransmembrane domain : 

Amino acids 278-300 

N-glycosylatlon sites : 

Amino acids 93-97; 128-132; 135-139 ; 163-167 ; 177-181; 

184-188; 194-198; 216-220; 263-2 67; 274-278 

cAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 10-14 



N-myrlstoylatlon sites : 

Amino acids 27-33 ; 206-212 ; 251-257 

Iieuclne zipper pattern: 

Amino acids 190-212 
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FIGURE 87 

ATG CTGGTAGCCGGCTTCCTGCTGGCGCTGCCGCCGAGCTGGGCCGCGGGCGCCCCCAGGGC 
GGGCAGGCGCCCCGCGCGGCCGCGGGGCTGCGCGGACCGGCCGGAGGAGCTACTGGAGCAGC 
TGTACGGGCGCCTGGCGGCCGGCGTGCTCAGTGCCTTCCACCACACGCTGCAGCTGGGGCCG- 
CGTGAGCAGGCGCGCAACGCGAGCTGCCCGGCAGGGGGCAGGCCCGGCGACCGCCGCTTCCG 
GCCGCCCACCAACCTGCGCAGCGTGTCGCCCTGGGCCTACAGAATCTCCTACGACCCGGCGA 
GGTACCCCAGGTACCTGCCTGAAGCCTACTGCCTGTGCCGGGGCTGCCTGACCGGGCTGTTC 
GGCGAGGAGGACGTGCGCTTCCGCAGCGCCCCTGTCTACATGCCCACCGTCGTCCTGCGCCG 
CACCCCCGCCTGCGCCGGCGGCCGTTCCGTCTACACCGAGGCCTACGTCACCATCCCCGTGG 
GCTGCACCTGCGTCCCCGAGCCGGAGAAGGACGCAGACAGCATCAACTCCAGCATCGACAAA 
CAGGGCGCCAAGCTCCTGCTGGGCCCCAACGACGCGCCCGCTGGCCCCTGAGGCCGGTCCTG 
CCCCGGGAGGTCTCCCCGGCCCGCATCCCGAGGCGCCCAAGCTGGAGCCGCCTGGAGGGCTC 
GGTCGGCGACCTCTGAAGAGAGTGCACCGAGCAAACCAAGTGCCGGAGCACCAGCGCCGCCT 
TTCCATGGAGACTCGTAAGCAGCTTCATCTGACACGGGCATCCCTGGCTTGCTTTTAGCTAC 
AAGCAAGCAGCGTGGCTGGAAGCTGATGGGAAACGACCCGGCACGGGCATCCTGTGTGCGGC 
CCGCATGGAGGGTTTGGAAAAGTTCACGGAGGCTCCCTGAGGAGCCTCTCAGATCGGCTGCT 
GCGGGTGCAGGGCGTGACTCACCGCTGGGTGCTTGCCAAAGAGATAGGGACGCATATGCTTT 
TTAAAGCAATCTAAAAATAATAATAAGTATAGCGACTATATACCTACTTTTAAAATCAACTG 
TTTTGAATAGAGGCAGAGCTATTTTATATTATCAAATGAGAGCTACTCTGTTACATTTCTTA 
ACATATAAACATCGTTTTTTACTTCTTCTGGTAGAATTTTTTAAAGCATAATTGGAATCCTT 
GGATAAATTTTGTAGCTGGTACACTCTGGCCTGGGTCTCTGAATTCAGCCTGTCACCGATGG 
CTGACTGATGAAATGGACACGTCTCATCTGACCCACTCTTCCTTCCACTGAAGGTCTTCACG 
GGCCTCCAGGTGGACCA7VAGGGATGCACAGGCGGCTCGCATGCCCCAGGGCCAGCTAAGAGT 
TCCAAAGATCTCAGATTTGGTTTTAGTCATGAATACATAAACAGTCTCAAACTCGCACAATT 
TTTTCCCCCTTTTGAAAGCCACTGGGGCCAATTTGTGGTTAAGAGGTGGTGAGATAAGAAGT 
GGAACGTGACATCTTTGCCAGTTGTCAGAAGAATCCAAGCAGGTATTGGCTTAGTTGTAAGG 
GCTTTAGGATCAGGCTGAATATGAGGACAAAGTGGGCCACGTTAGCATCTGCAGAGATCAAT 
CTGGAGGCTTCTGTTTCTGCATTCTGCCACGAGAGCTAGGTCCTTGATCTTTTCTTTAGATT 
GAAAGTCTGTCTCTGAACACAATTATTTGTAAAAGTTAGTAGTTCTTTTTTAAATCATTAAA 
AGAGGCTTGCTGAAGGAT 
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FIGURE 88 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA1738 94 
Xsubunit 1 of 1, 202 aa, 1 stop 
XMW: 21879, pi: 9.30, NX(S/T): 2 

MLVAGFLLALPPSWAAGAPRAGRRPARPRGCADRPEELLEQLYGRLAAGVLSAFHHTLQL 
GPREQARNASCPAGGRPGDRRFRPPTNLRSVSPWAYRISYDPARYPRYLPEAYCLCRGCL 
TGLFGEEDVRFRSAPVYMPTWLRRTPACAGGRSVYTEAYVTIPVGCTCVPEPEKDADSI 
NSS I DKQGAKLLLG PNDAPAGP 



Tmpor'ban-b fea-tures o£ -the pro'teln: 
Signal pep-blde: 

Amino acids 1-15 

N-glycosylation slt:es : 

Amino acids 68-72 ; 181-185 



Tyrosine kinase phosphoirylation site: 

Amino acids 97-106 

N-myrlstoylatlon sites : 

Amino acids 17-23; 49-55; 74-80; 118-124 

Ami datlon site: 

Amino acids 21-25 
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FIGURE 89 

CCGGGGCCTCCGGAGAACGCTGTCCCATGAACGTGCGGGGAGCGGCCCCCGGCGTCCGCGCG 
TCCCCGCGTCCCTGGCAATTCCCGACTTCCCAACGGCTTCCCGCTGGCAGCCCCGAAGCCGC 
ACCATGTTCCGCCTCTGGTTGCTGCTGGCCGGGCTCTGCGGCGTCCTGGCGTCAAGACCCGGT 
TTTCAAAATTCACTTCTACAGATCGTAATTCCAGAGAAAATCCAAACAAATACAAATGACAG 
TTCAGAAATAGAATATGAACAT^TATCCTATATTATTCCAATAGATGAGAAACTGTACACTG 
TGCACCTTAAACA7\AGATATTTTTTAGCAGATAATTTTATGATCTATTTGTACAATCAAGGA 
TCTATGAATACTTATTCTTCAGATATTCAGACTCAATGCTACTATCAAGGAAATATTGAAGG 
ATATCCAGATTCCATGGTCACACTCAGCACGTGCTCTGGACTAAGAGGAATACTGCAATTTG 
AAAATGTTTCTTATGGAATTGAGCCTCTGGAATCTGCAGTTGAATTTCAGCATGTTCTTTAC 
AAATTAAAGAATGAAGACAATGATATTGCAATTTTTATTGACAGAAGCCTGAAAGAACAACC 
AATGGATGACAACATTTTTATAAGTGAAAAATCAGAACCAGCTGTTCCAGATTTATTTCCTC 
TTTATCTAGAAATGCATATTGTGGTGGACAAAACTTTGTATGATTACTGGGGCTCTGATAGC 
ATGATAGTAACAAATAAAGTCATCGAAATTGTTGGCCTTGCAAATTCAATGTTCACCCAATT 
TAAAGTTACTATTGTGCTGTCATCATTGGAGTTATGGTCAGATGAAAATAAGATTTCTACAG 
TTGGTGAGGCAGATGAATTATTGCAAAAATTTTTAGAATGGAAACAATCTTATCTTAACCTA 
AGGCCTCATGATATTGCATATCTACTAATTTATATGGATTATCCTCGTTATTTGGGAGCAGT 
GTTTCCTGGAACAATGTGTATTACTCGTTATTCTGCAGGAGTTGCATTGTACCCCAAGGAGA 
TAACTCTGGAGGCATTTGCAGTTATTGTCACCCAGATGCTGGCACTCAGTCTGGGAATATCA 
TATGACGACCCAAAGAAATGTCAATGTTCAGAATCCACCTGTATAATGAATCCAGAAGTTGT 
GCAATCCAATGGTGTGAAGACTTTTAGCAGTTGCAGTTTGAGGAGCTTTCAAAATTTCATTT 
CAAATGTGGGTGTCAAATGTCTTCAGAATAAGCCACAAATGCAAAAAAAATCTCCGAAACCA 
GTCTGTGGCAATGGCAGATTGGAGGGAAATGAAATCTGTGATTGTGGTACTGAGGCTCAATG 
TGGACCTGCAAGCTGTTGTGATTTTCGAACTTGTGTACTGAAAGACGGAGCAAAATGTTATA 
AAGGACTGTGCTGCAAAGACTGTCAAATTTTACAATCAGGCGTTGAATGTAGGCCGAAAGCA 
CATCCTGAATGTGACATCGCTGAAAATTGTAATGGAAGCTCACCAGAATGTGGTCCTGACAT 
AACTTTAATCAATGGACTTTCATGCAAAAATAATAAGTTTATTTGTTATGACGGAGACTGCC 
ATGATCTCGATGCACGTTGTGAGAGTGTATTTGGAAAAGGTTCAAGAAATGCTCCATTTGCC 
TGCTATGAAGAAATACAATCTCAATCAGACAGATTTGGGAACTGTGGTAGGGATAGAAATAA 
CAAATATGTGTTCTGTGGATGGAGGAATCTTATATGTGGAAGATTAGTTTGTACCTACCCTA 
CTCGAAAGCCTTTCCATCAAGAAAATGGTGATGTGATTTATGCTTTCGTACGAGATTCTGTA 
TGCATAACTGTAGACTACAAATTGCCTCGAACAGTTCCAGATCCACTGGCTGTCAAAAATGG 
CTCTCAGTGTGATATTGGGAGGGTTTGTGTAAATCGTGAATGTGTAGAATCAAGGATAATTAAG 
GCTTCAGCACATGTTTGTTCACAACAGTGTTCTGGACATGGAGTGTGTGATTCCAGAAACAA 
GTGCCATTGTTCGCCAGGCTATAAGCCTCCAAACTGCCAAATACGTTCCAAAGGATTTTCCA 
TATTTCCTGAGGAAGATATGGGTTCAATCATGGAAAGAGCATCTGGGAAGACTGAAAACACC 
TGGCTTCTAGGTTTCCTCATTGCTCTTCCTATTCTCATTGTAACAACCGCAATAGTTTTGGC 
AAGGAAACAGTTGA7VAAAGTGGTTCGCCAAGGAAGAGGAATTCCCAAGTAGCGAATCTAAAT 
CGGAAGGTAGCACACAGACATATGCCAGCCAATCCAGCTCAGAAGGCAGCACTCAGACATAT 
GCCAGCCAAACCAGATCAGAAAGCAGCAGTCAAGCTGATACTAGCAAATCCAAATCAGAAGA 
TAGTGCTGAAGCATATACTAGCAGATCCAAATCACAGGACAGTACCCAAACACAAAGCAGTA 
GTAAC TAG TGATTCCTTCAGAAGGCAACGGATAACATCGAGAGTCTCGCTAAGAAATGAAAA 
TTCTGTCTTTCCTTCCGTGGTCACAGCTGAAAGAAACAATAAATTGAGTGTGGATC 
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FIGURE 90 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA176775 
Xsubunit 1 of 1, 787 aa, 1 stop 
XMW: 87934, pi: 5.49, NX(S/T): 4 

MFRLWLLLAGLCGLLASRPGFQNSLLQIVIPEKIQTNTNDSSEIEYEQISYIIPIDEECLY 
TVHLKQRYFLADNFMIYLYNQGSMNTYSSDIQTQCYYQGNIEGYPDSMVTLSTCSGLRGI 
LQFENVSYGIEPLESAVEFQHVLYKLKNEDNDIAIFIDRSLKEQPMDDNIFISEKSEPAV 
PDLFPLYLEMHIVVDKTLYDYWGSDSMIVTNKVIEIVGLANSMFTQFKVTIVLSSLELWS 
DENKISTVGEADELLQKFLEWKQSYLNLRPHDIAYLLIYMDYPRYLGAVFPGTMCITRYS 
AGVALYPKEITLEAFAVIVTQMLALSLGISYDDPKKCQCSESTCIMNPEWQSNGVKTFS 
SCSLRSFQNFISNVGVKCLQNKPQMQKKSPKPVCGNGRLEGNEICDCGTEAQCGPASCCD 
FRTCVLKDGAKCYKGLCCKDCQILQSGVECRPKAHPECDIAENCNGSSPECGPDITLING 
LSCKNNKFICYDGDCHDLDARCESVFGKGSRNAPFACYEEIQSQSDRFGNCGRDRNNKYV 
FCGWRNLICGRLVCTYPTRKPFHQENGDVIYAFVRDSVCITVDYKLPRTVPDPLAVKNGS 
QCDIGRVCVNRECVESRIIKASAHVCSQQCSGHGVCDSRNKCHCSPGYKPPNCQIRSKGF 
SIFPEEDMGSIMERASGKTENTWLLGFLIALPILIVTTAIVLARKQLKKWFAKEEEFPSS 
ESKSEGSTQTYASQSSSEGSTQTYASQTRSESSSQADTSKSKSEDSAEAYTSRSKSQDST 
QTQSSSN 

XntpoiT'ban'b features of -blie prcbei-n: 
Signal peptide: 

Amino acids 1-16 

Transmeinbr'ane domain : 

Amino acids 309-326; 681-705 

N-glycosylatlon sites : 

Amino acids 39-43; 125-129; 465-469; 598-602 

Glycosaialnoglycan attachment site: 

Amino acids 631-635 

Tyrosine kinase phosphorylation site: 

Amino acids 269-27 6 

N-myrlstoylatlon sites : 

Amino acids 13-19; 82-88 ; 99-105; 218-224 ; 4 01-4 07 ; 634-640; 

726-732;739-745 

EGF-llke domain proteins : 

Amino acids 642-654 

Dlslntegrlns proteins : 

Amino acids 400-407; 422-4 72 ; 4 03-453; 4 67-517; 634-684 

Reprolysln (^2B) family zinc me tallopro tease : 

Amino acids 186-383 

Reprolysln family propeptide: 

Amino acids 63-176 
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FIGURE 91 

CACCAGACAGCACTCCAGCACTCTGTTTGGGGGGCATTCGAAACAGCAAAATCACTCATAAA 
AGGCAAAAAATTGCAAAAAAAAATAGTAATAACCAGCATGGCACTAAATAGACCATGAAAAG 
ACATGTGTGTGCAGTATGAAAATTGAGACAGGAAGGCAGAGTGTCAGCTTGTTCCACCTCAG 
CTGGGAATGTGCATCAGGCAACTCAAGTTTTTCACCACGGCATGTGTCTGTGAATGTCCGCA 
AAACATTCTCTCTGCCCAGCCTTCATGTGTTAACCTGGGGATGATGTGGACCTGGGCACTGTGG 
ATGCTCCCTTCACTCTGCAAATTCAGCCTGGCAGCTCTGCCAGCTAAGCCTGAGAACATTTC 
CTGTGTCTACTACTATAGGAAAAATTTAACCTGCACTTGGAGTCCAGGAAAGGAAACCAGTT 
ATACCCAGTACACAGTTAAGAGAACTTACGCTTTTGGAGAAAAACATGATAATTGTACAACC 
AATAGTTCTACAAGTGAAAATCGTGCTTCGTGCTCTTTTTTCCTTCCAAGAATAACGATCCC 
AGATAATTATACCATTGAGGTGGAAGCTGAAAATGGAGATGGTGTAATTAAATCTCATATGA 
CATACTGGAGATTAGAGAACATAGCGAAAACTGAACCACCTAAGATTTTCCGTGTGAAACCA 
GTTTTGGGCATCAAACGAATGATTCAAATTGAATGGATAAAGCCTGAGTTGGCGCCTGTTTC 
ATCTGATTTAAAATACACACTTCGATTCAGGACAGTCAACAGTACCAGCTGGATGGAAGTCA 
ACTTCGCTAAGAACCGTAAGGATAAAAACCAAACGTACAACCTCACGGGGCTGCAGCCTTTT 
ACAGAATATGTCATAGCTCTGCGATGTGCGGTCAAGGAGTCAAAGTTCTGGAGTGACTGGAG 
CCAAGAAAAAATGGGAATGACTGAGGAAGAAGCTCCATGTGGCCTGGAACTGTGGAGAGTCC 
TGAAACCAGCTGAGGCGGATGGAAGAAGGCCAGTGCGGTTGTTATGGAAGAAGGCAAGAGGA 
GCCCCAGTCCTAGAGAAAACACTTGGCTACAACATATGGTACTATCCAGAAAGCAACACTAA 
CCTCACAGAAACAATGAACACTACTAACCAGCAGCTTGAACTGCATCTGGGAGGCGAGAGCT 
TTTGGGTGTCTATGATTTCTTATAATTCTCTTGGGAAGTCTCCAGTGGCCACCCTGAGGATT 
CCAGCTATTCAAGAAAAATCATTTCAGTGCATTGAGGTCATGCAGGCCTGCGTTGCTGAGGA 
CCAGCTAGTGGTGAAGTGGCAAAGCTCTGCTCTAGACGTGAACACTTGGATGATTGAATGGT 
TTCCGGATGTGGACTCAGAGCCCACCACCCTTTCCTGGGAATCTGTGTCTCAGGCCACGAAC 
TGGACGATCCAGCAAGATAAATTAAAACCTTTCTGGTGCTATAACATCTCTGTGTATCCAAT 
GTTGCATGACAAAGTTGGCGAGCCATATTCCATCCAGGCTTATGCCAAAGAAGGCGTTCCAT 
CAGAAGGTCCTGAGACCAAGGTGGAGAACATTGGCGTGAAGACGGTCACGATCACATGGAAA 
GAGATTCCCAAGAGTGAGAGAAAGGGTATCATCTGCAACTACACCATCTTTTACCAAGCTGA 
AGGTGGAAAAGGATTCTGTAAGCACGCCCATAGCGAAGTGGAAAAAAACCCCAAGCCCCAGA 
TAGATGCTATGGATAGACCTGTTGTAGGCATGGCTCCCCCATCTCATTGTGACTTGCAACCT 
GGCATGAATCACTTAGCTTCTTTAAATCTCTCTGAAAATGGGGCCAAGAGCACCCACCTTTT 
GGGGTTTTGGGGGTTAAATGAGAGTGAAGTGACAGTACCTGAGAGGAGAGTCCTGAGGAAAT 
GGAAGGAGTTGTTATAATTTGTCCTGGTTAGGCCCTGAATTGACCTCCCGGGAGCTCCCCGA 
CCATCATTCCCAGGAATGGCGTGCCTGGCTTAAAGAGTGAGGAGGAACAGACCCTGTCACCA 
TGACTTCTACTGCCCCTGCCAAATCATGCTTTTGTTTTTCAGTCCACCTTATCTCCTGACATCT 
TAAATACTGGGCAAGGCTTGGATTCTTGCTTAGGCTAAATAATTTTTTCTTATGGTAAAATA 
CACGTTVAAATATTTTTCCAGTTTAAACATTTGAAAGTGTACAATTTAGTGGCATTAGAAGCA 
TTGACAATATTGTGCAACCATCACCACTATTTCCAGAACTCTTCTATTTCTGCCCAAATAGA 
AGCCCTATACCCATTCATTAGTCACTCCCCATTCCTCTCCTCCCACAGCCCCTGGCAACTAC 
CAAACTGCTTTGTGTCTCTATGGATTGCCTATTTTGGATATTTCATATACATAGAATCATAA 
ANTAAAAAAAAAAAAAAAAAAAA 
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FIGURE 92 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA177313 
xsubunit 1 of 1, 582 aa, 1 stop 
XMW: 66605, pi: 8.14, NX(S/T): 15 

MCIRQLKFFTTACVCECPQNILSPQPSCVNLGMMWTWALWMLPSLCKFSLAALPAKPENI 
SCVYYYRKNLTCTWSPGKETSYTQYTVKRTYAFGEKHDNCTTNSSTSENRASCSFFLPRI 
TIPDNYTIEVEAENGDGVIKSHMTYWRLENIAKTEPPKIFRVKPVLGIKRMIQIEWIKPE 
LAPVSSDLKYTLRFRTVNSTSWMEVNFAKNRKDKNQTYNLTGLQPFTEYVIALRCAVKES 
KFWSDWSQEKMGMTEEEAPCGLELWRVLKPAEADGRRPVRLLWKKARGAPVLEKTLGYNI 
WYYPESNTNLTETMNTTNQQLELHLGGESFWVSMISYNSLGKSPVATLRIPAIQEKSFQC 
lEVMQACVAEDQLVVKWQSSALDVNTWMIEWFPDVDSEPTTLSWESVSQATNWTIQQDKL 
KPFWCYNISVYPMLHDKVGEPYSIQAYAKEGVPSEGPETKVENIGVKTVTITWKEIPKSE 
RKGIICNYTIFYQAEGGKGFCKHAHSEVEKNPKPQIDAMDRPWGMAPPSHCDLQPGMNH 
LASLNLSENGAKSTHLLGFWGLNESEVTVPERRVLRKWKELL 

Xmpor'ban'b features of the protein: 
Signal peptide: 

Amino acids 1-4 6 

N-g-lycosylation sites : 

Amino acids 59-63; 69-73; 99-103; 103-107; 125-129; 198-202 ; 

215-2 19; 219-223; 309-313; 315-319; 412-416; 
427-4 31; 487-4 91; 545-54 9; 563-567 



N-myristoylation sites : 

Amino acids 32-38 ; 137-14 3; 483-48 9; 550-556; 561-567 



Amidation site: 

Amino acids 274-278 

Growth factor and cytokines receptors family signature 1 : 

Amino acids 62-7 5 



Fibronectin type III domain: 

Amino acids 54-144 ; 154-247 
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FIGURE 93 

ATTCTCCTAGAGCATCTTTGGAAGCATGAGGCCACGATGCTGCATCTTGGCTCTTGTCTGCT 
GGATAACAGTCTTCCTCCTCCAGTGTTCAAAAGGAACTACAGACGCTCCTGTTGGCTCAGGA 
CTGTGGCTGTGCCAGCCGACACCCAGGTGTGGGAACAAGATCTACAACCCTTCAGAGCAGTG 
CTGTTATGATGATGCCATCTTATCCTTAAAGGAGACCCGCCGCTGTGGCTCCACCTGCACCT 
TCTGGCCCTGCTTTGAGCTCTGCTGTCCCGAGTCTTTTGGCCCCCAGCAGAAGTTTCTTGTG 
AAGTTGAGGGTTCTGGGTATGAAGTCTCAGTGTCACTTATCTCCCATCTCCCGGAGCTGTAC 
CAGGAACAGGAGGCACGTCCTGTACCCATAAAAACCCCAGGCTCCACTGGCAGACGGCAGAC 
AAGGGGAGAAGAGACGAAGCAGCTGGACATCGGAGACTACAGTTGAACTTCGGAGAGAAGCA 
ACTTGACTTCAGAGGGATGGCTCAATGACATAGCTTTGGAGAGGAGCCCAGCTGGGGATGGC 
CAGACTTCAGGGGAAGAATGCCTTCCTGCTTCATCCCCTTTCCAGCTCCCCTTCCCGCTGAG 
AGCCACTTTCATCGGCAATAAAATCCCCCACATTTACCATCT 
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FIGURE 94 



</usr/seqdb2/sst/DNA/Dnaseqs .min/ss. DNA57700 
<subunit 1 of 1, 125 aa, 1 stop 
<MW: 14198, pi: 9.01, NX(S/T): 1 

-MRPRCCILALVCWITVFLLQCSKGTTDAPVGSGLWLCQPTPRCGNKIYNPSEQCCYDDAI 
LSLKETRRCGSTCTFWPCFELCCPESFGPQQKFLVKLRVLGMKSQCHLSPISRSCTRNRR 
HVLYP 

Ig^ortant features : 
Signal peplilde: 

Amino a'cids 1-21 

N-myristoylation sl-bes : 

Amino acids 33-39; 70-76 



Anaphylatoxin domain proteins: 

Amino acids 50-60 
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FIGURE 95 

GCATTTTTGTCTGTGCTCCCTGATCTTCAGGTCACCACCATGAAGTTCTTAGCAGTCCTGGT 
ACTCTTGGGAGTTTCCATCTTTCTGGTCTCTGCCCAGAATCCGACAACAGCTGCTCCAGCTG 
ACACGTATCCAGCTACTGGTCCTGCTGATGATGAAGCCCCTGATGCTGAAACCACTGCTGCT 
GCAACCACTGCGACCACTGCTGCTCCTACCACTGCAACCACCGCTGCTTCTACCACTGCTCG 
TAAAGACATTCCAGTTTTACCCAAATGGGTTGGGGATCTCCCGAATGGTAGAGTGTGTCCCT 
GAGATGGAATCAGCTTGAGTCTTCTGCAATTGGTCACAACTATTCATGCTTCCTGTGATTTC 
ATCCAACTACTTACCTTGCCTACGATATCCCCTTTATCTCTAATCAGTTTATTTTCTTTCAA 
ATAAAAAATAACTATGAGCAACATAAAAAAAAAAAAA 
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FIGURE 96 

</usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA62872 
<subunit 1 of 1, 90 aa, 1 stop 
<MW: 9039, pi: 4.37, NX(S/T): 1 

MKFLAVLVLLGVSIFLVSAQNPTTAAPADTYPATGPADDEAPDAETTAAATTATTAAPTT 
AT T AAS TTARK D I P VL PKWVG DL PN GRVC P 

Xmpor-tan-b features : 
Signal pep-blde: 

Amino acids 1-19 
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FTaiTRE 97 

GGACTCTGAAGGTCCCAAGCAGCTGCTGAGGCCCCCAAGGAAGTGGTTCCAACCTTGGACCC 
CTAGGGGTCTGGATTTGCTGGTTAACAAGATAACCTGAGGGCAGGACCCCATAGGGGAATGC 
TACCTCCTGCCCTTCCACCTGCCCTGGTGTTCACGGTGGCCTGGTCCCTCCTTGCCGAGAGA 
GTGTCCTGGGTCAGGGACGCAGAGGACGCTCACAGACTCCAGCCCTTTGTTACCGAGAGGAC 
ACTTGGCAAGGTCCAGCGATGGTCCGGAGTCCACACACAGACTGGCGGCAGGGCAGGAGGGG 
GACAGTTCTGTTGTGCTTGGTTGGACAGTAAGAGGGTCTTGGCCAGTCCAGGGTGGGGGGCG 
GCAAACTCCATAAAGAACCAGAGGGTCTGGGCCCCGGCCACAGAGTCATCTGCCCAGCTCCT 
CTGCTGCTGGCCAGTGGGAGTGGCACGAGGTGGGGCTTTGTGCCAGTAAAACCACAGGCTGG 
ATTTGCCTGCGGGCCATGGTCCCTGTCTAGGGCAGCAATTCTCAACCTTCTTGCTCTCAGGA 
CCCCAAAGAGCTTTCATTGTATCTATTGATTTTTACCACATTAGCAATTAAAACTGAGAAAT 
GGGCCGGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGAT 
CACCTGAGATCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCTTGTCTACTAAAAA 
TACAAAAAATTAGCCAGGCACAGTGGTGTGCACTGGTAGTCCCAGTTACTCGGGAGGCTGAG 
GCAGGAAAATCGCTTGAACCCAGGAGGCGGACGTTGCGGTGAGCCGAGATCGCGCCGCTGAT 
TCCAGCCTGGGCGACAAGAGTGAGACTCCATCTCACACA 
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FIGURE 98 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DlsrA6287 6 
<subunit 1 of 1, 120 aa, 1 stop 
<MW: 12925, pi: 9.46, NX(S/T): 0 

MLPPALPPALVFTVAWSLLAERVSWVRDAEDAHRLQPFVTERTLGKVQRWSGVHTQTGGR 
AGGGQFCCAWLDSKRVLASPGWGAANSIKNQRVWAPATESSAQLLCCWPVGVARGGALCQ 

Important features : 
Signal peptide: 

Amino acids 1-17 

N-myristoylation sites : 

Amino acids 58-64; 63-69; 64-70; 83-89; 111-117 ; 115-121 
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FIGURE 99 

AATTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTC 
GTGGACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGG 
ATCAACTCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTC 
CGGATCAGGGAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTG 
ATACCATTAACACAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGG 
AATGACACCTGGTACCCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAAC 
TGCACCCACATGTGTTACCAATTTTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGC 
TCAGAGGAATTGCCACAAATCTTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCAT 
CCTGCCCACCAGTCAGGCAGGGGCTAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAG 
GAGCAGGTGTAAATCCTGCCACCCAGGGAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGC 
ACAGATGACGACTTTGCAGTGACCACCCCTGCAGGCATCCAAAGGAGCACACATGCCATCGA 
GGAAGCCACCACAGAATCAGCAAATGGAATTCAGTAAGCTGTTTCAAATTTTTTCAACTAAG 
CTGCCTCGAATTTGGTGATACATGTGAATCTTTATCATTGATTATATTATGGAATAGATTGA 
GACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATTTACCTGAAAATATTCTTGAAATTT 
CAGAAAATATGTTCTATGTAGAGAATCCCAACTTTTAAAAACAATAATTCAATGGATAAATC 
TGTCTTTGAAATATAACATTATGCTGCCTGGATGATATGCATATTAAAACATATTTGGAAAA 
CTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAA 
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FIGURE 100 



></usr /seqdb2 /ss t /DNA/Dnaseqs . min/ss . DNA66660 
Xsubunit 1 of 1, 209 aa, 1 stop 
XMW: 21588, pi: 5.50, NX(S/T): 0 

MRSTILLFCLLGSTRSLPQLKPALGLPPTECLAPDQGTLPNQQQSNQVFPSLSLIPLTQML 
TLGPDLHLLNPAAGMTPGTQTHPLTLGGLNVQQQLHPHVLPIFVTQLGAQGTILSSEELP 
QIFTSLIIHSLFPGGILPTSQAGANPDVQDGSLPAGGAGVNPATQGTPAGRLPTPSGTDD 
DFAVTTPAGIQRSTHAIEEATTESANGIQ 



XiK^or'tcm'b features of the pr-oteln: 
Signal peptide: 

Amino acids 1-16 



Leucine zipper patterns : 

Amino acids 10-32; 17-39 

N-myristoylation sites : 

Amino acids 12-18 ; 25-31 ;36-42 ; 74-80 ; 108-114; 111-117; 

135-141; 151-157; 159-165; 166-172 ; 18 9-195 
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FIGURE 101 

GGGGTCTCCCTCAGGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGC 
ATCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGT 
GTTTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCACCMGATCACTGGTGT 
GTTCAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACC 
AGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGC 
CTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCC 
GCTCCCGCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTC 
AGTTTGATTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCT 
CAATACCATGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCAT 
GCAGCAAATGTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGGAAGACATTCCCTTTC 
TTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAACATTTTTCGGAATCTG 
GAGTCCACCCGTTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCATCATCAT 
CCACACTGATGAAGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGA 
GGCAGAGAACCAGAGGCCGGAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTG 
AAAAAGGTGAAGGACAGGATGGGCATTGACAGTAGTGATAAAGTGGACTTCTTCATCCTCCT 
GGACAACGTGGCTGCCGAGCAGGCACACAACCTCCCAAGCTGCCCCATGCTGAAGAGATTTG 
CACGGATGATCGAACAGAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGACAGG 
GAAAGTCTTCAGATGGCAGTAGGCCCATTCCTCCACATCCTAGAGAGCAACCTGCTGAAAGC 
CATGGACTCTGCCACTGCCCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATG 
TGACCTTCATACCGCTCTTAATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCT 
GTTGACCTGACCATGGAACTTTACCAGCACCTGG7VATCTAAGGAGTGGTTTGTGCAGCTCTA 
TTACCACGGGAAGGAGCAGGTGCCGAGAGGTTGCCCTGATGGGCTCTGCCCGCTGGACATGT 
TCTTGAATGCCATGTCAGTTTATACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAA 
ACTCAGGTGATGGAAGTTGGAAATGAAGAGTAACTGATTTATAAAAGCAGGATGTGTTGATT 

TTAAAATAAAGTGCCTTTATACAATG 
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FIGURE 102 



MITGVFSMRLWTPVGVLTSLAYCLHQRRVALAELQEADGQCPVDRSLLKLKMVQVVFRHGARSPLKPLPLEEQV 
EWNPQLLEVPPQTQFDYTVTNLAGGPKPYSPYDSQYHETTLKGGMFAGQLTKVGMQQMFALGERLRKNYVEDIP 
EXSPTFNPQEVFIRSTNIFRNLESTRCLLAGLFQCQKEGPIIIHTDEADSEVLYPNYQSCWSLRQRTRGRRQTA 
SLQPGISEDLKKVKDRMGIDSSDKVDFFILLDNVAAEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRES 
LQMAVGPFLHILESNLLKAMDSATAPDKIRKLYLYAAHDVTFIPLLMTLGIFDHKWPPFAVDLTMELYQHLESK 
EWFVQLYYHGKEQVPRGCPDGLCPLDMFLNAMSVYTLSPEKYHALCSQTQVMEVGNEE 

Iii5>ortant features: 
Signal sequence : 

amino acids 1-23 

CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 218-222 

Casein kinase II phosphorylation site. 

amino acids 87-91, 104-108, 320-324 

Tyrosine kinase phosphorylation site. 

amino acids 280-288 

N-rayristoylation site. 

amino acids 15-21, 117-123, 118-124, 179-185, 240-246, 387-393 

Amidation site. 

amino acids 216-220 

Leucine zipper pattern. 

amino acids 10-32 

Histidine acid phosphatases phosphohistidine signature. 

amino acids 50-65 
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FIGURE 103 

GGGGCGGGTGGACGCGGACTCGAACGCAGTTGCTTCGGGACCCAGGACCCCCTCGGGCCCGA 

CCCGCCAGGAAAGACTGAGGCCGCGGCCTGCCCCGCCCGGCTCCCTGCGCCGCCGCCGCCTC 

CCGGGACAGAAGATGTGCTCCAGGGTCCCTCTGCTGCTGCCGCTGCTCCTGCTACTGGCCCT 

GGGGCCTGGGGTGCAGGGCTGCCCATCCGGCTGCCAGTGCAGCCAGCCACAGACAGTCTTCT 

GCACTGCCCGCCAGGGGACCACGGTGCCCCGAGACGTGCCACCCGACACGGTGGGGCTGTAC 

GTCTTTGAGAACGGCATCACCATGCTCGACGCAAGCAGCTTTGCCGGCCTGCCGGGCCTGCA 

GCTCCTGGACCTGTCACAGAACCAGATCGCCAGCCTGCGCCTGCCCCGCCTGCTGCTGCTGG 

ACCTCAGCCACAACAGCCTCCTGGCCCTGGAGCCCGGCATCCTGGACACTGCCAACGTGGAG 

GCGCTGCGGCTGGCTGGTCTGGGGCTGCAGCAGCTGGACGAGGGGCTCTTCAGCCGCTTGCG 

CAACCTCCACGACCTGGATGTGTCCGACAACCAGCTGGAGCGAGTGCCACCTGTGATCCGAG 

GCCTCCGGGGCCTGACGCGCCTGCGGCTGGCCGGCAACACCCGCATTGCCCAGCTGCGGCCC 

GAGGACCTGGCCGGCCTGGCTGCCCTGCAGGAGCTGGATGTGAGCAACCTAAGCCTGCAGGC 

CCTGCCTGGCGACCTCTCGGGCCTCTTCCCCCGCCTGCGGCTGCTGGCAGCTGCCCGCAACC 

CCTTCAACTGCGTGTGCCCCCTGAGCTGGTTTGGCCCCTGGGTGCGCGAGAGCCACGTCACA 

CTGGCCAGCCCTGAGGAGACGCGCTGCCACTTCCCGCCCAAGAACGCTGGCCGGCTGCTCCT 

GGAGCTTGACTACGCCGACTTTGGCTGCCCAGCCACCACCACCACAGCCACAGTGCCCACCA 

CGAGGCCCGTGGTGCGGGAGCCCACAGCCTTGTCTTCTAGCTTGGCTCCTACCTGGCTTAGC 

CCCACAGCGCCGGCCACTGAGGCCCCCAGCCCGCCCTCCACTGCCCCACCGACTGTAGGGCC 

TGTCCCCCAGCCCCAGGACTGCCCACCGTCCACCTGCCTCAATGGGGGCACATGCCACPTGG 

GGACACGGCACCACCTGGCGTGCTTGTGCCCCGAAGGCTTCACGGGCCTGTACTGTGAGAGC 

CAGATGGGGCAGGGGACACGGCCCAGCCCTACACCAGTCACGCCGAGGCCACCACGGTCCCT 

GACCCTGGGCATCGAGCCGGTGAGCCCCACCTCCCTGCGCGTGGGGCTGCAGCGCTACCTCC 

AGGGGAGCTCCGTGCAGCTCAGGAGCCTCCGTCTCACCTATCGCAACCTATCGGGCCCTGAT 

AAGCGGCTGGTGACGCTGCGACTGCCTGCCTCGCTCGCTGAGTACACGGTCACCCAGCTGCG 

GCCCAACGCCACTTACTCCGTCTGTGTCATGCCTTTGGGGCCCGGGCGGGTGCCGGAGGGCG 

AGGAGGCCTGCGGGGAGGCCCATACACCCCCAGCCGTCCACTCCAACCACGCCCCAGTCACC 

CAGGCCCGCGAGGGCAACCTGCCGCTCCTCATTGCGCCCGCCCTGGCCGCGGTGCTCCTGGC 

CGCGCTGGCTGCGGTGGGGGCAGCCTACTGTGTGCGGCGGGGGCGGGCCATGGCAGCAGCGG 

CTCAGGACAAAGGGCAGGTGGGGCCAGGGGCTGGGCCCCTGGAACTGGAGGGAGTGAAGGTC 

CCCTTGGAGCCAGGCCCGAAGGCAACAGAGGGCGGTGGAGAGGCCCTGCCCAGCGGGTCTGA 

GTGTGAGGTGCCACTCATGGGCTTCCCAGGGCCTGGCCTCCAGTCACCCCTCCACGCAAAGC 

CCTACATC TAA GCCAGAGAGAGACAGGGCAGCTGGGGCCGGGCTCTCAGCCAGTGAGATGGC 

CAGCCCCCTCCTGCTGCCACACCACGTAAGTTCTCAGTCCCAACCTCGGGGATGTGTGCAGA 

CAGGGCTGTGTGACCACAGCTGGGCCCTGTTCCCTCTGGACCTCGGTCTCCTCATCTGTGAG 

ATGCTGTGGCCCAGCTGACGAGCCCTAACGTCCCCAGAACCGAGTGCCTATGAGGACAGTGT 

CCGCCCTGCCCTCCGCAACGTGCAGTCCCTGGGCACGGCGGGCCCTGCCATGTGCTGGTAAC 

GCATGCCTGGGCCCTGCTGGGCTCTCCCACTCCAGGCGGACCCTGGGGGCCAGTGAAGGAAG 

CTCCCGGAAAGAGCAGAGGGAGAGCGGGTAGGCGGCTGTGTGACTCTAGTCTTGGCCCCAGG 

AAGCGAAGGAACAAAAGAAACTGGAAAGGAAGATGCTTTAGGAACATGTTTTGCTTTTTTAA 

AATATATATATATTTATAAGAGATCCTTTCCCATTTATTCTGGGAAGATGTTTTTCAAACTC 

AGAGACAAGGACTTTGGTTTTTGTAAGACAAACGATGATATGAAGGCCTTTTGTAAGAAAAA 

ATAAAAAAAAAAA 

I 
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FIGURE 104 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA44804 
<subunit 1 of 1, 598 aa, 1 stop 
<MW: 63030, pi: 7.24, NX(S/T): 3 

MCSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPQTVFCTARQGTTVPRDVPPDTVGLYVFEN 

GITMLDASSFAGLPGLQLLDLSQNQIASLRLPRLLLLDLSHNSLLALEPGILDTANVEALRL 

AGLGLQQLDEGLFSRLRNLHDLDVSDNQLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDLA 

GLAALQELDVSNLSLQALPGDLSGLFPRLRLLAAARNPFNCVCPLSWFGPWVRESHVTLASP 

EETRCHFPPKNAGRLLLELDYADFGCPATTTTATVPTTRPWREPTALSSSLAPTWLSPTAP 

ATEAPSPPSTAPPTVGPVPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESQMGQ 

GTRPSPTPVTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSVQLRSLRLTYRNLSGPDKRLV 

TLRLPASLAEYTVTQLRPNATYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTQARE 

GNLPLLIAPALAAVLLAALAAVGAAYCVRRGRAMAAAAQDKGQVGPGAGPLELEGVKVPLEP 

GPKATEGGGEALPSGSECEVPLMGFPGPGLQSPLHAKPYI 

Signal sequence . 

amino acids 1-23 

Transmembrane domain. 

amino acids 501-522 

N-glycosylation sl-bes . 

amino acids 198-202, 425-429, 453-457 
Tyrosine kinase phosphorylation site, 
amino acids 262-270 
N-myristoylation sites . 

amino acids 23-29, 27-33, 112-118, 273-279, 519-525, 565-571 
Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 14-25 

EGF-like doxaain cysteine pattern signature. 

amino acids 355-367 
Leucine zipper pattern. 

amino acids 122-144, 194-216 
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FIGURE 105 

CCCACGCGTCCGAAGGCAGACAAAGGTTCATTTGTAAAGAAGCTCCTTCCAGCACCTCCTCT 
CTTCTCCTTTTGCCCAAACTCACCCAGTGAGTGTGAGCATTTAAGAAGCATCCTCTGCCAAG 
ACCAAAAGGAAAGAAGAAAAAGGGCCAAAAGCCAAAATGAAACTGATGGTACTTGTTTTCAC 
CATTGGGCTAACTTTGCTGCTAGGAGTTCAAGCCATGCCTGCAAATCGCCTCTCTTGCTACA 
GAAAGATACTAAAAGATCACAACTGTCACAACCTTCCGGAAGGAGTAGCTGACCTGACACAG 
ATTGATGTCAATGTCCAGGATCATTTCTGGGATGGGAAGGGATGTGAGATGATCTGTTACTG 
CAACTTCAGCGAATTGCTCTGCTGCCCAAAAGACGTTTTCTTTGGACCAAAGATCTCTTTCG 
TGATTCCTTGCAACAATCAATGAGAATCTTCATGTATTCTGGAGAACACCATTCCTGATTTC 
CCACAAACTGCACTACATCAGTATAACTGCATTTCTAGTTTCTATATAGTGCAATAGAGCAT 
AGATTCTATAAATTCTTACTTGTCTAAGACAAGTAAATCTGTGTTAAACAAGTAGTAATAAA 
AGTTAATTCAATCTAAAAAAAAAAAAA 
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FIGURE 106 



</usr/seqdb2/sst/DNA/Dnaseqs .min/ss. DNA52758 
<subunit 1 of 1, 98 aa, 1 stop 
<MW: 11081, pi: 6.68, NXCS/T): 1 

MKLMVLVFTIGLTLLLGVQAMPANRLSCYRKILKDHNCHNLPEGVADLTQIDVNVQDHFW 
DGKGCEMICYCNFSELLCCPKDVFFGPKISFVIPCNNQ 

Important features: 
Signal peptide: 

Amino acids 1-20 

N-glycosylation site: 

Amino acids 72-76 

Tyrosine kinase phosphorylation site: 

Amino acids 63-71 
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FTOTJRE 107 

AGTGACTGCAGCCTTCCTAGATCCCCTCCACTCGGTTTCTCTCTTTGCAGGAGCACCGGCAG 
CACCAGTGTGTGAGGGGAGCAGGCAGCGGTCCTAGCCAGTTCCTTGATCCTGCCAGACCACC 
CAGCCCCCGGCACAGAGCTGCTCCACAGGCACCATGAGGATCATGCTGCTATTCACAGCCAT 
CCTGGCCTTCAGCCTAGCTCAGAGCTTTGGGGCTGTCTGTAAGGAGCCACAGGAGGAGGTGG 
TTCCTGGCGGGGGCCGCAGCAAGAGGGATCCAGATCTCTACCAGCTGCTCCAGAGACTCTTC 
AAAAGCCACTCATCTCTGGAGGGATTGCTCAAAGCCCTGAGCCAGGCTAGCACAGATCCTAA 
GGAATCAACATCTCCCGAGAAACGTGACATGCATGACTTCTTTGTGGGACTTATGGGCAAGA 
GGAGCGTCCAGCCAGAGGGAAAGACAGGACCTTTCTTACCTTCAGTGAGGGTTCCTCGGCCC 
CTTCATCCCAATCAGCTTGGATCCACAGGAAAGTCTTCCCTGGGAACAGAGGAGCAGAGACC 
TTTATAAGACTCTCCTACGGATGTGAATCAAGAGAACGTCCCCAGCTTTGGCATCGTCAAGTA 
TCCCCCGAGAGCAGAATAGGTACTCCACTTCCGGACTCCTGGACTGCATTAGGAAGACCTCT 
TTCCCTGTCCCAATCCCCAGGTGCGCACGCTCCTGTTACCCTTTCTCTTCCCTGTTCTTGTA 
ACATTCTTGTGCTTTGACTCCTTCTCCATCTTTTCTACCTGACCCTGGTGTGGAAACTGCAT 
AGTGAATATCCCCAACCCCAATGGGCATTGACTGTAGAATACCCTAGAGTTCCTGTAGTGTC 
CTACATTAAAAATATAATGTCTCTCTCTATTCCTCAACAATAAAGGATTTTTGCATATGAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 108 

</usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA59849 
<subunit 1 of 1, 135 aa, 1 stop 
<MW: 14833, pi: 9.78, NX(S/T): 0 

MRIMLLFTAILAFSLAQSFGAVCKEPQEEWPGGGRSKRDPDLYQLLQRLFKSHSSLEGL 
LPCALSQASTDPKESTSPEKRDMHDFFVGLMGKRSVQPEGKTGPFLPSVRVPRPLHPNQLG 
STGKSSLGTEEQRPL 



Important features : 
Signal peptide: 

Amino acids 1-18 

Tyrosine kinase phosphorylation site: 

Amino acids 36-45 

N-myristoylation sites : 

Amino acids 33-39; 59-65 

Amidation site : 

Amino acids 90-94 

Leucine zipper pattern: 

Amino acids 43-65 

Tachykinin family signature: 

Amino acids 8 6-92 
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FIGURE 109 

GCGGCCACACGCAGCTAGCCGGAGCCCGGACCAGGCGCCTGTGCCTCCTCCTCGTCCCTCGC 
CGCGTCCGCGAAGCCTGGAGCCGGCGGGAGCCCCGCGCTCGCCATGTCGGGCGAGCTCAGCA 
ACAGGTTCCAAGGAGGGAAGGCGTTCGGCTTGCTCAAAGCCCGGCAGGAGAGGAGGCTGGCC 
GAGATCAACCGGGAGTTTCTGTGTGACCAGAAGTACAGTGATGAAGAGAACCTTCCAGAAAA 
GCTCACAGCCTTCAAAGAGAAGTACATGGAGTTTGACCTGAACAATGAAGGCGAGATTGACC 
TGATGTCTTTAAAGAGGATGATGGAGAAGCTTGGTGTCCCCAAGACCCACCTGGAGATGAAG 
AAGATGATCTCAGAGGTGACAGGAGGGGTCAGTGACACTATATCCTACCGAGACTTTGTGAA 
CATGATGCTGGGGAAACGGTCGGCTGTCCTCAAGTTAGTCATGATGTTTGAAGGAAAAGCCA 
ACGAGAGCAGCCCCAAGCCAGTTGGCCCCCCTCCAGAGAGAGACATTGCTAGCCTGCCCTGA 
GGACCCCGCCTGGACTCCCCAGCCTTCCCACCCCATACCTCCCTCCCGATCTTGCTGCCCTT 
CTTGACACACTGTGATCTCTCTCTCTCTCATTTGTTTGGTCATTGAGGGTTTGTTTGTGTTT 
TCATCAATGTCTTTGTAAAGCACAAATTATCTGCCTTAAAGGGGCTCTGGGTCGGGGAATCC 
TGAGCCTTGGGTCCCCTCCCTCTCTTCTTCCCTCCTTCCCCGCTCCCTGTGCAGAAGGGCTG 
ATATCAAACCAAAAACTAGAGGGGGCAGGGCCAGGGCAGGGAGGCTTCCAGCCTGTGTTCCC 
CTCACTTGGAGGAACCAGCACTCTCCATCCTTTCAGAAAGTCTCCAAGCCAAGTTCAGGCTC 
ACTGACCTGGCTCTGACGAGGACCCCAGGCCACTCTGAGAAGACCTTGGAGTAGGGACAAGG 
CTGCAGGGCCTCTTTCGGGTTTCCTTGGACAGTGCCATGGTTCCAGTGCTCTGGTGTCACCC 
AGGACACAGCCACTCGGGGCCCCGCTGCCCCAGCTGATCCCCACTCATTCCACACCTCTTCT 
CATCCTCAGTGATGTGAAGGTGGGAAGGAAAGGAGCTTGGCATTGGGAGCCCTTCAAGAAGG 
TACCAGAAGGAACCCTCCAGTCCTGCTCTCTGGCCACACCTGTGCAGGCAGCTGAGAGGCAG 
CGTGCAGCCCTACTGTCCCTTACTGGGGCAGCAGAGGGCTTCGGAGGCAGAAGTGAGGCCTG 
GGGTTTGGGGGGAAAGGTCAGCTCAGTGCTGTTCCACCTTTTAGGGAGGATACTGAGGGGAC 
CAGGATGGGAGAATGAGGAGTAAAATGCTCACGGCAAAGTCAGCAGCACTGGTAAGCCAAGA 
CTGAGAAATACAAGGTTGCTTGTCTGACCCCAATCTGCTTGAAAAAAAAAAAAAAAAAA 
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FIGURE 110 

MSGELSNRFQGGKAFGLLKARQERRLAEINREFLCDQKYSDEENLPEKLTAFKEKYMEFDLN 
NEGEIDLMSLKRMMEKLGVPKTHLEMKKMISEVTGGVSDTISYRDFVNMMLGKRSAVLKLVM 
MFEGfCANESSPKPVGPPPERDIASLP 
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FIGURE 111 

TAAAACAGCTACAATATTCCAGGGCCAGTCACTTGCCATTTCTCATAACAGCGTCAGAGAGA 
AAGAACTGACTGAAACGTTTGAGATGAAGAAAGTTCTCCTCCTGATCACAGCCATCTTGGCA 
GTGGCTGTTGGTTTCCCAGTCTCTCAAGACCAGGAACGAGAAAAAAGAAGTATCAGTGACAG 
CGATGAATTAGCTTCAGGGTTTTTTGTGTTCCCTTACCCATATCCATTTCGCCCACTTCCAC 
CAATTCCATTTCCAAGATTTCCATGGTTTAGACGTAATTTTCCTATTCCAATACCTGAATCT 
GCCCCTACAACTCCCCTTCCTAGCGAAAAGTAAACAAGAAGGATAAGTCACGATAAACCTGG 
TCACCTGAT^TTGAAATTGAGCCACTTCCTTGAAGAATCAAAATTCCTGTTAATAAAAGAAA 
AACAAATGTAATTGAAATAGCACACAGCATTCTCTAGTCAATATCTTTAGTGATCTTCTTTA 
ATAAACATGAAAGCAAAGATTTTGGTTTCTTAATTTCCACA 
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FIGURE 112 



></usr/seqdb2/sst/DNA/Dnaseqs.niin/ss . DNA71290 
Xsubunit 1 of 1, 85 aa, 1 stop 

XMW: 9700, pi: 9.55, NX(S/T): 0 . , 

MKKVLLLIXAILAVAVGFPVSQDQEREKRSISDSDELASGFFVFPYPyPFRPLPPlPFPR 
FPWFRRNFPIPIPESAPTTPLPSEK 

Iir5>ortant features of the protein: 
Signal peptide: 

Amino acids 1-17 

Homologous region to B3-hordeln: 

Amino acids 47-85 
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FIGURE 113 

CTCCTCTTAACATACTTGCAGCTAAAACTAAATATTGCTGCTTGGGGACCTCCTTCTAGCCT 
TAAATTTCAGCTCATCACCTTCACCTGCCTTGGTCATGGCTCTGCTATTCTCCTTGATCCTT 
GCCATTTGCACCAGACCTGGATTCCTAGCGTCTCCATCTGGAGTGCGGCTGGTGGGGGGCCT 
CCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGTGGGGCACCGTGTGTGATG 
ACGGCTGGGACATTAAGGACGTGGCTGTGTTGTGCCGGGAGCTGGGCTGTGGAGCTGCCAGC 
GGAACCCCTAGTGGTATTTTGTATGAGCCACCAGCAGAAAAAGAGCAAAAGGTCCTCATCCA 
ATCAGTCAGTTGCACAGGAACAGAAGATACATTGGCTCAGTGTGAGCAAGAAGAAGTTTATG 
ATTGTTCACATGATGAAGATGCTGGGGCATCGTGTGAGAACCCAGAGAGCTCTTTCTCCCCA 
GTCCCAGAGGGTGTCAGGCTGGCTGACGGCCCTGGGCATTGCAAGGGACGCGTGGAAGTGAA 
GCACCAGAACCAGTGGTATACCGTGTGCCAGACAGGCTGGAGCCTCCGGGCCGCAAAGGTGG 
TGTGCCGGCAGCTGGGATGTGGGAGGGCTGTACTGACTCAAAAACGCTGCAACAAGCATGCC 
TATGGCCGAAAACCCATCTGGCTGAGCCAGATGTCATGCTCAGGACGAGAAGCAACCCTTCA 
GGATTGCCCTTCTGGGCCTTGGGGGAAGAACACCTGCAACCATGATGAAGACACGTGGGTCG 
AATGTGAAGATCCCTTTGACTTGAGACTAGTAGGAGGAGACAACCTCTGCTCTGGGCGACTG 
GAGGTGCTGCACAAGGGCGTATGGGGCTCTGTCTGTGATGACAACTGGGGAGAAAAGGAGGA 
CCAGGTGGTATGCAAGCAACTGGGCTGTGGGAAGTCCCTCTCTCCCTCCTTCAGAGACCGGA 
AATGCTATGGCCCTGGGGTTGGCCGCATCTGGCTGGATAATGTTCGTTGCTCAGGGGAGGAG 
CAGTCCCTGGAGCAGTGCCAGCACAGATTTTGGGGGTTTCACGACTGCACCCACCAGGAAGA 
TGTGGCTGTCATCTGCTCAGTGTAGGTGGGCATCATCTAATCTGTTGAGTGCCTGAATAGAA 
GAAAAACACAGAAGAAGGGAGCATTTACTGTCTACATGACTGCATGGGATGAACACTGATCT 
TCTTCTGCCCTTGGACTGGGACTTATACTTGGTGCCCCTGATTCTCAGGCCTTCAGAGTTGG 
ATCAGAACTTACAACATCAGGTCTAGTTCTCAGGCCATCAGACATAGTTTGGAACTACATCA 
CCACCTTTCCTATGTCTCCACATTGCACACAGCAGATTCCCAGCCTCCATAATTGTGTGTAT 
CAACTACTTAAATACATTCTCACACACACACACACACACACACACACACACACACACACATA 
CACCATTTGTCCTGTTTCTCTGAAGAACTCTGACAAAATACAGATTTTGGTACTGAAAGAGA 
TTCTAGAGGAACGGAATTTTAAGGATAAATTTTCTGAATTGGTTATGGGGTTTCTGAAATTG 
GCTCTATAATCTAATTAGATATAAAATTCTGGTAACTTTATTTACAATAATAAAGATAGCAC 

TATGTGTTCAAA 
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FIGURE 114 

MALLFSLILAICTRPGFLASPSGVRLVGGLHRCEGRVEVEQKGQWGTVCDDGWDIKDVAVLC 
RELGCGAASGTPSGILYEPPAEKEQKVLIQSVSCTGTEDTLAQCEQEEVYDCSHDEDAGASC 
ENPESSFSPVPEGVRLADGPGHCKGRVEVKHQNQWYTVCQTGWSLRAAKWCRQLGCGRAVL 
TQKRCNKHAYGRKPIWLSQMSCSGREATLQDCPSGPWGKNTCNHDEDTWVECEDPFDLRLVG 
GDNLCSGRLEVLHKGVWGSVCDDNWGEKEDQWCKQLGCGKSLSPSFRDRKCYGPGVGRIWL 
DNVRCSGEEQSLEQCQHRFWGFHDCTHQEDVAVICSV 

Signal sequence : 

amino acids 1-15 

Casein kinase II phosphorylation sl-te. 

amino acids 47-51, 97-101, 115-119, 209-213, 214-218, 234-238, 
267-271, 294-298, 316-320, 336-340 

N-myristoylation site. 

amino acids 29-35, 43-49, 66-72, 68-74, 72-78, 98-104, 137-143, 
180-186, 263-269, 286-292 

Amlda-blon site . 

amino acids 196-200 

Speract receptor repeated domain signature. 

amino acids 29-67, 249-287 
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FIGURE 115 

CATTTCCAACAAGAGCACTGGCCAAGTCAGCTTCTTCTGAGAGAGTCTCTAGAAGACATGAT 
GCTACACTCAGCTTTGGGTCTCTGCCTCTTACTCGTCACAGTTTCTTCCAACCTTGCCATTG 
CAATAAAAAAGGAAAAGAGGCCTCCTCAGACACTCTCAAGAGGATGGGGAGATGACATCACT 
TGGGTACAAACTTATGAAGAAGGTCTCTTTTATGCTCAAAAAAGTAAGAAGCCATTAATGGT 
TATTCATCACCTGGAGGATTGTCAATACTCTCAAGCACTAAAGAAAGTATTTGCCCAAAATG 
AAGAAATACAAGAAATGGCTCAGAATAAGTTCATCATGCTAAACCTTATGCATGAAACCACT 
GATAAGAATTTATCACCTGATGGGCAATATGTGCCTAGAATCATGTTTGTAGACCCTTCTTT 
AACAGTTAGAGCTGACATAGCTGGAAGATACTCTAACAGATTGTACACATATGAGCCTCGGG 
ATTTACCCCTATTGATAGAAAACATGAAGAAAGCATTAAGACTTATTCAGTCAGAGCTATAA 
GAGATGATGGAAAAAAGCCTTCACTTCAAAGAAGTC7\AATTTCATGAAGAAAACCTCTGGCA 
CATTGACAAATACTAAATGTGCAAGTATATAGATTTTGTAATATTACTATTTAGTTTTTTTA 
ATGTGTTTGCAATAGTCTTATTAAAATAAATGTTTTTTAAATCTGA 
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FIGURE 116 

</usr/seqdb2/sst/DNA/Dnaseqs.itiin/ss. DNA64896 
<subunit 1 of 1, 166 aa, 1 stop 
<MW: 19171, pi: 8.26, NX(S/T): 1 

MMLHSALGLCLLLVTVSSNLAIAIKKEKRPPQTLSRGWGDDITWVQTYEEGLFYAQKSKK 
PLMVIHHLEDCQYSQALKPCVFAQNEEIQEMAQNKFIMLNLMHETTDKNLSPDGQYVPRIM 
FVDPSLTVRADIAGRYSNRLYTYEPRDLPLLIENMKKALRLIQSEIi 

In^ortan-t fea-bures : 
Signal pep-blde : 

Amino acids 1-23 

N-myris toylation site : 

Amino acids 51-57 
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FIGURE 117 

CCTGGAGCCGGAAGCGCGGCTGCAGCAGGGCGAGGCTCCAGGTGGGGTCGGTTCCGCATCCA 

GCCTAGCGTGTCCACGATGCGGCTGGGCTCCGGGACTTTCGCTACCTGTTGCGTAGCGATCG 

AGGTGCTAGGGATCGCGGTCTTCCTTCGGGGATTCTTCCCGGCTCCCGTTCGTTCCTCTGCC 

AGAGCGGAACACGGAGCGGAGCCCCCAGCGCCCGAACCCTCGGCTGGAGCCAGTTCTAACTG 

GACCACGCTGCCACCACCTCTCTTCAGTAAAGTTGTTATTGTTCTGATAGATGCCTTGAGAG 

ATGATTTTGTGTTTGGGTCAAAGGGTGTGAAATTTATGCCCTACACAACTTACCTTGTGGAA 

AAAGGAGCATCTCACAGTTTTGTGGCTGAAGCAAAGCCACCTACAGTTACTATGCCTCGAAT 

CAAGGCATTGATGACGGGGAGCCTTCCTGGCTTTGTCGACGTCATCAGGAACCTCAATTCTC 

CTGCACTGCTGGAAGACAGTGTGATAAGACAAGCAAAAGCAGCTGGAAAAAGAATAGTCTTT 

TATGGAGATGAAACCTGGGTTAAATTATTCCCAAAGCATTTTGTGGAATATGATGGAACAAC 

CTCATTTTTCGTGTCAGATTACACAGAGGTGGATAATAATGTCACGAGGCATTTGGATAAAG 

TATTAAAAAGAGGAGATTGGGACATATTAATCCTCCACTACCTGGGGCTGGACCACATTGGC 

CACATTTCAGGGCCCAACAGCCCCCTGATTGGGCAGAAGCTGAGCGAGATGGACAGCGTGCT 

GATGAAGATCCACACCTCACTGCAGTCGAAGGAGAGAGAGACGCCTTTACCCAATTTGCTGG 

TTCTTTGTGGTGACCATGGCATGTCTGAAACAGGAAGTCACGGGGCCTCCTCCACCGAGGAG 

GTGAATACACCTCTGATTTTAATCAGTTCTGCGTTTGAAAGGAAACCCGGTGATATCCGACA 

TCCAAAGCACGTCCAATAGACGGATGTGGCTGCGACACTGGCGATAGCACTTGGCTTACCGA 

TTCCAAAAGACAGTGTAGGGAGCCTCCTATTCCCAGTTGTGGAAGGAAGACCAATGAGAGAG 

CAGTTGAGATTTTTACATTTGAATACAGTGCAGCTTAGTAAACTGTTGCAAGAGAATGTGCC 

GTCATATGAAAAAGATCCTGGGTTTGAGCAGTTTAAAATGTCAGAAAGATTGCATGGGAACT 

GGATCAGACTGTACTTGGAGGAAAAGCATTCAGAAGTCCTATTCAACCTGGGCTCCAAGGTT 

CTCAGGCAGTACCTGGATGCTCTGAAGACGCTGAGCTTGTCCCTGAGTGCACAAGTGGCCCA 

GTTCTCACCCTGCTCCTGCTCAGCGTCCCACAGGCACTGCACAGAAAGGCTGAGCTGGAAGTC 

CCACTGTCATCTCCTGGGTTTTCTCTGCTCTTTTATTTGGTGATCCTGGTTCTTTCGGCCGT 

TCACGTCATTGTGTGCACCTCAGCTGAAAGTTCGTGCTACTTCTGTGGCCTCTCGTGGCTGG 

CGGCAGGCTGCCTTTCGTTTACCAGACTCTGGTTGAACACCTGGTGTGTGCCAAGTGCTGGC 

AGTGCCCTGGACAGGGGGCCTCAGGGAAGGACGTGGAGCAGCCTTATCCCAGGCCTCTGGGT 

GTCCCGACACAGGTGTTCACATCTGTGCTGTCAGGTCAGATGCCTCAGTTCTTGGAAAGCTA 

GGTTCCTGCGACTGTTACCAAGGTGATTGTAAAGAGCTGGCGGTCACAGAGGAACAAGCCCC 

CCAGCTGAGGGGGTGTGTGAATCGGACAGCCTCCCAGCAGAGGTGTGGGAGCTGCAGCTGAG 

GGAAGAAGAGACAATCGGCCTGGACACTCAGGAGGGTCAAAAGGAGACTTGGTCGCACCACT 

CATCCTGCCACCCCCAGAATGCATCCTGCCTCATCAGGTCCAGATTTCTTTCCAAGGCGGAC 

GTTTTCTGTTGGAATTCTTAGTCCTTGGCCTCGGACACCTTCATTCGTTAGCTGGGGAGTGG 

TGGTGAGGCAGTGAAGAAGAGGCGGATGGTCACACTCAGATCCACAGAGCCCAGGATCAAGG 

GACCCACTGCAGTGGCAGCAGGACTGTTGGGCCCCCACCCCAACCCTGCACAGCCCTCATCC 

CCTCTTGGCTTGAGCCGTCAGAGGCCCTGTGCTGAGTGTCTGACCGAGACACTCACAGCTTT 

GTCATCAGGGCACAGGCTTCCTCGGAGCCAGGATGATCTGTGCCACGCTTGCACCTCGGGCC 

CATCTGGGCTCATGCTCTCTCTCCTGCTATTGAATTAGTACCTAGCTGCACACAGTATGTAG 

TTACCAAAAGAATAAACGGCAATAATTGAGAAAAAAAA 
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FIGURE 118 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA84920 
xsubunit 1 of 1, 310 aa, 1 stop 
XMW: 33875, pi: 7.08, NX(S/T): 2 

MRLGSGTFATCCVAIEVLGIAVFLRGFFPAPVRSSARAEHGAEPPAPEPSAGASSNWTTL 
PPPLFSKWIVLIDALRDDFVFGSKGVKFMPYTTYLVEKGASHSFVAEAKPPTVTMPRIK 
ALMTGSLPGFVDVIRNLNSPALLEDSVIRQAKAAGKRIVFYGDETWVKLFPKHFVEYDGT 
TSFFVSDYTEVDNNVTRHLDKVLKRGDWDILILHYLGLDHIGHISGPNSPLIGQKLSEMD 

SVLMKIHTSLQSKERETPLPNLLVLCGDHGMSETGSHGASSTEEVNTPLILISSAFERKP 
GDIRHPKHVQ 



Inqoortant features of the protein: 
Sxgnal peptide: 

Amino acids 1-34 



Transmembrane domain: 

Amino acids 58-76 



N-glycosylation sites : 

Amino acids 56-60 ; 194-198 



N-myristoylation sites : 

Amino acids 6-12; 52-58; 100-10 6; 125-131; 233-239; 270-276; 

275-281;278-284 

Ami da ti on site : 

Amino acids 154-158 

Cell attachment sec[uence: 

Amino acids 205-208 
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FIGURE 119 

GCCCACGCGTCCGMGGCGTTCACGTTCGCGGCCTTCTGCTACATGCTGGCGCTGCTGCTCA 
CTGCCGCGCTCATCTTCTTCGCCATTTGGCACATTATAGCATTTGATGAGCTGAAGACTGAT 
TACAAGAATCCTATAGACCAGTGTAATACCCTGAATCCCCTTGTACTCCCAGAGTACCTCAT 
CCACGCTTTCTTCTGTGTCATGTTTCTTTGTGCAGCAGAGTGGCTTACACTGGGTCTCAATA 
TGCCCCTCTTGGCATATCATATTTGGAGGTATATGAGTAGACCAGTGATGAGTGGCCCAGGA 
CTCTATGACCCTACAACCATCATGAATGCAGATATTCTAGCATATTGTCAGAAGGAAGGATGG 
TGCAAATTAGCTTTTTATCTTCTAGCATTTTTTTACTACCTATATGGCATGATCTATGTTTT 
GGTGAGCTCTTAGAACAACACACAGAAGAATTGGTCCAGTTAAGTGCATGCAAAAAGCCACC 
AAATGAAGGGATTCTATCCAGCAAGATCCTGTCCAAGAGTAGCCTGTGGAATCTGATCAGTT 
ACTTTAAAAAATGACTCCTTATTTTTTAAATGTTTCCACATTTTTGCTTGTGGAAAGACTGT 
TTTCATATGTTATACTCAGATAAAGATTTTAAATGGTATTACGTATAAATTAATATAAAATG 
ATTACCTCTGGTGTTGACAGGTTTGAACTTGCACTTCTTAAGGAACAGCCATAATCCTCTGA 
ATGATGCATTAATTACTGACTGTCCTAGTACATTGGAAGCTTTTGTTTATAGGAACTTGTAG 
GGCTCATTTTGGTTTCATTGAAACAGTATCTAATTATAAATTAGCTGTAGATATCAGGTGCT 
TCTGATGAAGTGAAAATGTATATCTGACTAGTGGGAAACTTCATGGGTTTCCTCATCTGTCA 
TGTCGATGATTATATATGGATACATTTACAAAAATAAAAAGCGGGAATTTTCCCTTCGCTTG 
AATATTATCCCTGTATATTGCATGAATGAGAGATTTCCCATATTTCCATCAGAGTAATAAAT 
ATACTTGCTTTAATTCTTAAGCATAAGTAAACATGATATAAAAATATATGCTGAATTACTTG 
TGAAGAATGCATTTAAAGCTATTTTAAATGTGTTTTTATTTGTAAGACATTACTTATTAAGA 
AATTGGTTATTATGCTTACTGTTCTAATCTGGTGGTAAAGGTATTCTTAAGAATTTGCAGGT 
ACTACAGATTTTCAAAACTGAATGAGAGAAAATTGTATAACCATCCTGCTGTTCCTTTAGTG 

CAATACAATAAAACTCTGAAATTAAGACTC 
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FIGURE 120 



</usr/seqdb2/sst/DNA/Dnaseqs.niin/ss .DNA23330 
<subunit 1 of 1, 144 aa, 1 stop 
<MW: 16699/ pi: 5.60, NX(S/T): 0 

MAFTFAAFCYMLALLLTAALIFFAIWHIIAFDELKTDYKNPIDQCNTLNPLVLPEYLIHA 
FFCVMFLCAAEWLTLGLNMPLLAYHIWRYMSRPVMSGPGLYDPTTIMNADILAYCQKEGW 
CKLAFYLLAFFYYLYGMIYVLVSS 

Important features: 
Signal peptide: 

Amino acids 1-20 

Type XX transmembrane domain: 

Amino acids 11-31 

Other transmeml^rane domain: 

Amino acids 57-77 ; 123-143 



Glycosamlnoglycan attachment site: 

Amino acids 96-100 
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FIGURE 121 

CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTT 
CCTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAGATGGCCCCATGGCCCCCGAAGG 
GCCTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGG 
CTCCAGCCCTCTCCACCTCCCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGTCATACCTG 
CCGGGGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAACTTTGGAG 
GTGGAAACACTGCCTGGGAGGAAGAGAATTTGTCCAT^TACAAAGACAGTGAGACCCGCCTG 
GTAGAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCT 
GAGTGAGGAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCC 
AGTGGCTGTGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGC 
CTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGG 
GACACGAGGGGGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCC 
AGTGTGGCCTTGGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTATGTTCGGCTTGT 
TTTGGCCCCTGTGCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGCAAGAAGGG 
CTGGGCCCTGCATCACCTCAAGTGTGTAGACATTGATGAGTGTGGCACAGAGGGAGCCAACT 
GTGGAGCTGACCAATTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAG 
GCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCA 
GCAGGTGGGCTCCAAGTGTCTCGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGA 
ACAAGCAGTGTGAAAACACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAG 
ATGGAAGGCATCTGTGTGAAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGAC 
AGAAGACGAGTTGGTGGTGCTGCAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCA 
CGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATG 
ACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATA 
ATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCC 
TCCTGCTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTG 
CCTTACAGAGCAGCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGC 
CCTGAAGGTGGATACCATGAGCTCTTCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGA 
ATTTCAAAAGTTTTTCCTTAATGGTGGCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTG 
GTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGT 
TCTGTGTTCACCACATCCCCACACCCCATTGCCACTTATTTATTCATCTCAGGAAATAAAGA 
AAGGTCTTGGAAAGTTAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 122 



MAPWPPKGLVPAVLWGLSLFLNLPGPIWLQPSPPPQSSPPPQPHPCHTCRGLVDSFNKGLER 
TIRDNFGGGNTAWEEENLSKYKDSETRLVEVLEGVCSKSDFECHRLLELSEELVESWWFHKQ 
QEAPDLFQWLCSDSLKLCCPAGTFGPSCLPCPGGTERPCGGYGQCEGEGTRGGSGHCDCQAG 
YGGEACGQCGLGYFEAERNASHLVCSACFGPCARCSGPEESNCLQCKKGWALHHLKCVDIDE 
CGTEGANCGADQFCVNTEGSYECRDCAKACLGCMGAGPGRCKKCSPGYQQVGSKCLDVDECE 
TEVCPGENKQCENTEGGYRCICAEGYKQMEGICVKEQIPESAGFFSEMTEDELWLQQMFFG 
IIICALATLAAKGDLVFTAIFIGAVAAMTGYWLSERSDRVLEGFIKGR 

Xmportian'b features : 
Signal peptide: 

Amino acids 1-29 

Transmembrane domain: 

Amino acids 342-392 

N-glycosylation sites : 

Amino acids 7 9-83 ; 205-209 

cAMP- and cGMP-dependent protein kinase phosphorylation site : 

Amino acids 290-294 

Aspartic acid and asparagine hydroxylation site: 

Amino acids 321-333 

EGF-like domain cysteine pattern signature: 

Amino acids 181-193 
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FIGURE 123 



GCAAGCCAAGGCGCTGTTTGAGAAGGTGAAGAAGTTCCGGACCCATGTGGAGGAGGGGGACATTGTGTACCGCC 
TCTAC ATG CGGCAGACCATCATCAAGGTGATCAAGTTCATCCTCATCATCTGCTACACCGTCTACTACGTGCAC 
AACATCAAGTTCGACGTGGACTGCACCGTGGACATTGAGAGCCTGACGGGCTACCGCACCTACCGCTGTGCCCA 
CCCCCTGGC'CACACTCTTCAAGATCCTGGCGTCCTTCTACATCAGCCTAGTCATCTTCTACGGCCTCATCTGCA 
TGTACACACTGTGGTGGATGCTACGGCGCTCCCTCAAGAAGTACTCGTTTGAGTCGATCCGTGAGGAGAGCAGC 
TACAGCGACATCCCCGACGTCAAGAACGACTTCGCCTTCATGCTGCACCTCATTGACCAATACGACCCGCTCTA 
CTCC7UVGCGCTTCGCCGTCTTCCTGTCGGAGGTGAGTGAGAACAAGCTGCGGCAGCTGAACCTCAACAACGAGT 
GGACGCTGGACAAGCTCCGGCAGCGGCTCACCAAGAACGCGCAGGACAAGCTGGAGCTGCACCTGTTCATGCTC 
AGTGGCATCCCTGACACTGTGTTTGACCTGGTGGAGCTGGAGGTCCTCAAGCTGGAGCTGATCCCCGACGTGAC 
CATCCCGCCCAGCATTGCCCAGCTCACGGGCCTCAAGGAGCTGTGGCTCTACCACACAGCGGCCAAGATTGAAG 
CGCCTGCGCTGGCCTTCCTGCGCGAGAACCTGCGGGCGCTGCACATCAAGTTCACCGACATCAAGGAGATCCCG 
CTGTGGATCTATAGCCTGAAGACACTGGAGGAGCTGCACCTGACGGGCAACCTGAGCGCGGAGAACAACCGCTA 
CATCGTCATCGACGGGCTGCGGGAGCTCAAACGCCTCAAGGTGCTGCGGCTCAAGAGCAACCTAAGCAAGCTGC 
CACAGGTGGTCACAGATGTGGGCGTGCACCTGCAGAAGCTGTCCATCAACAATGAGGGCACCAAGCTCATCGTC 
CTCAACAGCCTCAAGAAGATGGCGAACCTGACTGAGCTGGAGCTGATCCGCTGCGACCTGGAGCGCATCCCCCA 
CTCCATCTTCAGCCTCCACAACCTGCAGGAGATTGACCTCAAGGACAACAACCTCAAGACCATCGAGGAGATCA 
TCAGCTTCCAGCACCTGCACCGCCTCACCTGCCTTAAGCTGTGGTACAACCACATCGCCTACATCCCCATCCAG 
ATCGGCAACCTCACCAACCTGGAGCGCCTCTACCTGAACCGCAACAAGATCGAGAAGATCCCCACCCAGCTCTT 
CTACTGCCGCAAGCTGCGCTACCTGGACCTCAGCCACAACAACCTGACCTTCCTCCCTGCCGACATCGGCCTCC 
TGCAGAACCTCCAGAACCTAGCCATCACGGCCAACCGGATCGAGACGCTCCCTCCGGAGCTCTTCCAGTGCCGG 
AAGCTGCGGGCCCTGCACCTGGGCAACAACGTGCTGCAGTCACTGCCCTCCAGGGTGGGCGAGCTGACCAACCT 
GACGCAGATCGAGCTGCGGGGCAACCGGCTGGAGTGCCTGCCTGTGGAGCTGGGCGAGTGCCCACTGCT.CAAGC 
GCAGCGGCTTGGTGGTGGAGGAGGACCTGTTCAACACACTGCCACCCGAGGTGAAGGAGCGGCTGTGGAGGGCT 
GACAAGGAGCAGGCCTGAGCGAGGCCGGCCCAGCACAGCAAGCAGCAGGACCGCTGCCCAGTCCTCAGGCCCGG 
AGGGGCAGGCCTAGCTTCTCCCAGAACTCCCGGACAGCCAGGACAGCCTCGCGGCTGGGCAGGAGCCTGGGGCC 
GCTTGTGAGTCAGGCCAGAGCGAGAGGACAGTATCTGTGGGGCTGGCCCCTTTTCTCCCTCTGAGACTCACGTC 
CCCCAGGGCAAGTGCTTGTGGAGGAGAGCAAGTCTCAAGAGCGCAGTATTTGGATAATCAGGGTCTCCTCCCTG 
GAGGCCAGCTCTGCCCCAGGGGCTGAGCTGCCACCAGAGGTCCTGGGACCCTCACTTTAGTTCTTGGTATTTAT 
TTTTCTCCATCTCCCACCTCCTTCATCCAGATAACTTATACATTCCCAAGAAAGTTCAGCCCAGATGGAAGGTG 
TTCAGGGAAAGGTGGGCTGCCTTTTCCCCTTGTCCTTATTTAGCGATGCCGCCGGGCATTTAACACCCACCTGG 
ACTTCAGCAGAGTGGTCCGGGGCGAACCAGCCATGGGACGGTCACCCAGCAGTGCCGGGCTGGGCTCTGCGGTG 
CGGTCCACGGGAGAGCAGGCCTCCAGCTGGAAAGGCCAGGCCTGGAGCTTGCCTCTTCAGTTTTTGTGGCAGTT 
TTAGTTTTTTGTTTTTTTTTTTTTTAATCAAAAAACAATTTTTTTTAAAAAAAAGCTTTGAAAATGGATGGTTT 
GGGT ATT7VAAAAGAAAAAAAAAACTTAAAAAAAAAAAGACACT AACGGCCAGT GAGTT GG AGT CTCAGGGCAGG 
GTGGCAGTTTCCCTTGAGCAAAGCAGCCAGACGTTGAACTGTGTTTCCTTTCCCTGGGCGCAGGGTGCAGGGTG 
TCTTCCGGATCTGGTGTGACCTTGGTCCAGGAGTTCTATTTGTTCCTGGGGAGGGAGGTTTTTTTGTTTGTTTT 
TTGGGTTTTTTTGGTGTCTTGTTTTCTTTCTCCTCCATGTGTCTTGGCAGGCACTCATTTCTGTGGCTGTCGGC 
CAGAGGGAATGTTCTGGAGCTGCCAAGGAGGGAGGAGACTCGGGTTGGCTAATCCCCGGATGAACGGTGCTCCA 
TTCGCACCTCCCCTCCTCGTGCCTGCCCTGCCTCTCCACGCACAGTGTTAAGGAGCCAAGAGGAGCCACTTCGC 
CCAGACTTTGTTTCCCCACCTCCTGCGGCATGGGTGTGTCCAGTGCCACCGCTGGCCTCCGCTGCTTCCATCAG 
CCCTGTCGCCACCTGGTCCTTCATGAAGAGCAGACACTTAGAGGCTGGTCGGGAATGGGGAGGTCGCCCCTGGG 
AGGGCAGGCGTTGGTTCCAAGCCGGTTCCCGTCCCTGGCGCCTGGAGTGCACACAGCCCAGTCGGCACCTGGTG 
GCTGGAAGCCAACCTGCTTTAGATCACTCGGGTCCCCACCTTAGAAGGGTCCCCGCCTTAGATCAATCACGTGG 
ACACTAAGGCACGTTTTAGAGTCTCTTGTCTTAATGATTATGTCCAXCCGTCTGTCCGTCCATTTGTGTTTTCT 
GCGTCGTGTCATTGGATATT^TCCTCAGAAATAATGCACACTAGCCTCTGACAACCATGAAGCAAAAATCCGTT 
ACAT GTGGGTCTGAACTTGT AGACTCGGTCACAGTATC AAAT AAAAT CTATT^ACAGAAAAAATVAAAAAAAA 
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FIGURE 124 



MRQTIIKVIKFILIICYTVYYVHNIKFDVDCTVDIESLTGYRTYRCAHPLATLFKILASFYI 
SLVIFYGLICMYTLWWMLRRSLKKYSFESIREESSYSDIPDVKNDFAFMLHLIDQYDPLYSK 
RFAVFLSEVSENKLRQLNLNNEWTLDKLRQRLTKNAQDKLELHLFMLSGIPDTVFDLVELEV 
LKLELIPDVTIPPSIAQLTGLKELWLYHTAAKIEAPALAFLRENLRAI/HIKFTDIKEIPLWI 
YSLKTLEELHLTGNLSAENNRYIVIDGLRELKRLKVLRLKSNLSKLPQWTDVGVHLQKLSI 
NNEGTKLIVLNSLKKMANLTELELIRCDLERIPHSIFSLHNLQEIDLKDNNLKTIEEIISFQ 
HLHRLTCLKLWYNHIAYIPIQIGNLTNLERLYLNRNKIEKIPTQLFYCRKLRYLDLSHNNLT 
FLPADIGLLQNLQNLAITANRIETLPPELFQCRKLRALHLGNNVLQSLPSRVGELTNLTQIE 
LRGNRLECLPVELGECPLLKRSGLWEEDLFNTLPPEVKERLWRADKEQA 

Transmembrane domain: 

amino acids 51-75 (type II) 

N-glycosylation sl-te . 

amino acids 262-266, 290-294, 328-332, 396-400, 432-436, 491-495 

cAMP- and cGMP-dependen-t protein kinase phosphorylation site. 

amino acids 85-89 

Casein kinase IX phosphorylation site. 

amino acids 91-95, 97-101, 177-181, 253-257, 330-334, 364-368, 
398-402, 493-497 

N-myristoylation site . 

amino acids 173-179, 261-267, 395-401, 441-447 
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FIGURE 125 

GTTGTGTCCTTCAGCAAAACAGTGGATTTAAATCTCCTTGCACAAGCTTGAGAGCAACACAA 
TCTATCAGGAAAGAAAGAAAGAAAAAAACCGAACCTGACAAAAAAGAAGAAAAAGAAGAAGA 
AAAAAAATCATGAAAACCATCCAGCCAAAAATGCACAATTCTATCTCTTGGGCAATCTTCAC 
GGGGCTGGCTGCTCTGTGTCTCTTCCAAGGAGTGCCCGTGCGCAGCGGAGATGCCACCTTCC 
CCAAAGCTATGGACAACGTGACGGTCCGGCAGGGGGAGAGCGCCACCCTCAGGTGCACTATT 
GACAACCGGGTCACCCGGGTGGCCTGGCTAAACCGCAGCACCATCCTCTATGCTGGGAATGA 
CAAGTGGTGCCTGGATCCTCGCGTGGTCCTTCTGAGCAACACCCAAACGCAGTACAGCATCG 
AGATCCAGAACGTGGATGTGTATGACGAGGGCCCTTACACCTGCTCGGTGCAGACAGACAAC 
CACCCAAAGACCTCTAGGGTCCACCTCATTGTGCAAGTATCTCCCAAAATTGTAGAGATTTC 
TTCAGATATCTCCATTAATGAAGGGAACAATATTAGCCTCACCTGCATAGCAACTGGTAGAC 
CAGAGCCTACGGTTACTTGGAGACACATCTCTCCCAAAGCGGTTGGCTTTGTGAGTGAAGAC 
GAATACTTGGAAATTCAGGGCATCACCCGGGAGCAGTCAGGGGACTACGAGTGCAGTGCCTC 
CAATGACGTGGCCGCGCCCGTGGTACGGAGAGTAAAGGTCACCGTGAACTATCCACCATACA 
TTTCAGAAGCCAAGGGTACAGGTGTCCCCGTGGGACAAAAGGGGACACTGCAGTGTGAAGCC 
TCAGCAGTCCCCTCAGCAGAATTCCAGTGGTACAAGGATGACAAAAGACTGATTGAAGGAAA 
GAAAGGGGTGAAAGTGGAAAACAGACCTTTCCTCTCAAAACTCATCTTCTTCAATGTCTCTG 
AACATGACTATGGGAACTACACTTGCGTGGCCTCCAACAAGCTGGGCCACACCAATGCCAGC 
ATCATGCTATTTGGTCCAGGCGCCGTCAGCGAGGTGAGCAACGGCACGTCGAGGAGGGCAGG 
CTGCGTCTGGCTGCTGCCTCTTCTGGTCTTGCACCTGCTTCTCAAATTTTGATGTGAGTGCC 
ACTTCCCCACCCGGGAAAGGCTGCCGCCACCACCACCACCAACACAACAGCAATGGCAACAC 
CGACAGCAACCAATCAGATATATACAAATGAAATTAGAAGAAACACAGCCTCATGGGACAGA 
AATTTGAGGGAGGGGAACAAAGAATACTTTGGGGGGAAAAGAGTTTTAAAAAAGAAATTGAA 
AATTGCCTTGCAGATATTTAGGTACAATGGAGTTTTCTTTTCCCAAACGGGAAGAACACAGC 
ACACCCGGCTTGGACCCACTGCAAGCTGCATCGTGCAACCTCTTTGGTGCCAGTGTGGGCAA 
GGGCTCAGCCTCTCTGCCCACAGAGTGCCCCCACGTGGAACATTCTGGAGCTGGCCATCCCA 
AATTCAATCAGTCCATAGAGACGAACAGAATGAGACCTTCCGGCCCAAGCGTGGCGCTGCGG 
GCACTTTGGTAGACTGTGCCACCACGGCGTGTGTTGTGAAACGTGAAATAAAAAGAGCAAAA 

AAAAA 
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FIGURE 126 

MKTIQPKMHNSISWAIFTGIiAALCLFQGVPVRSGDATFPKAMDNVTVRQGESATLRCTIDNR 
VTRVAWLNRSTILYAGNDKWCLDPRWLLSNTQTQYSIEIQNVDVYDEGPYTCSVQTDNHPK 
TSRVHLIVQVSPKIVEISSDISINEGNNISLTCIATGRPEPTVTWRHISPKAVGFVSEDEYL 
EIQGITREQSGDYECSASNDVAAPWRRVKVTVNYPPYISEAKGTGVPVGQKGTLQCEASAV 
PSAEFQWYKDDKRLIEGKKGVKVENRPFLSKLIFFNVSEHDYGNYTCVASNKLGHTNASIML 
FGPGAVSEVSNGTSRRAGCVWLLPLLVLHLLLKF 

Important features : 
Signal peptide: 

amino acids 1-28 
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FIGURE 127 

GGCGCCGGTGCACCGGGCGGGCTGAGCGCCTCCTGCGGCCCGGCCTGCGCGCCCCGGCCCGCCGCGCCGCCCAC 
GCCCCAACCCCGGCCCGCGCCCCCTAGCCCCCGCCCGGGCCCGCGCCCGCGCCCGCGCCCAGGTGAGCGCTCCG 
CCCGCCGCGAGGCCCCGCCCCGGCCCGCCCCCGCCCCGCCCCGGCCGGCGGGGGAACCGGGCGGATTCCTCGCG 
CGTCAAACCACCTGATCCCATAAAACATTCATCCTCCCGGCGGCCCGCGCTGCGAGCGCCCCGCCAGTCCGCGC 
CGCCGCCGCCCTCGCCCTGTGCGCCCTGCGCGCCCTGCGCACCCGCGGCCCGAGCCCAGCCAGAGCCGGGCGGA 
GCGGAGCGCGCCGAGCCTCGTCCCGCGGCCGGGCCGGGGCCGGGCCGTAGCGGCGGCGCCTGGATGCGGACCCG 
GCCGCGGGGAGACGGGCGCCCGCCCCGAAACGACTTTCAGTCCCCGACGCGCCCCGCCCAACCCCTACGATGAA 
GAGGGCGTCCGCTGGAGGGAGCCGGCTGCTGGCATGGGTGCTGTGGCTGCAGGCCTGGCAGGTGGCAGCCCCAT 
GCCCAGGTGCCTGCGTATGCTACAATGAGCCCAAGGTGACGACAAGCTGCCCCCAGCAGGGCCTGCAGGCTGTG 
CCCGTGGGCATCCCTGCTGCCAGCCAGCGCATCTTCCTGCACGGCAACCGCATCTCGCATGTGCCAGCTGCCAG 
CTTCCGTGCCTGCCGCAACCTCACCATCCTGTGGCTGCACTCGAATGTGCTGGCCCGAATTGATGCGGCTGCCT 
TCACTGGCCTGGCCCTCCTGGAGCAGCTGGACCTCAGCGATAATGCACAGCTCCGGTCTGTGGACCCTGCCACA 
TTCCACGGCCTGGGCCGCCTACACACGCTGCACCTGGACCGCTGCGGCCTGCAGGAGCTGGGCCCGGGGCTGTT 
CCGCGGCCTGGCTGCCCTGCAGTACCTCTACCTGCAGGACAACGCGCTGCAGGCACTGCCTGATGACACCTTCC 
GCGACCTGGGCAACCTCACACACCTCTTCCTGCACGGCAACCGCATCTCCAGCGTGCCCGAGCGCGCCTTCCGT 
GGGCTGCACAGCCTCGACCGTCTCCTACTGCACCAGAACCGCGTGGCCCATGTGCACCCGCATGCCTTCCGTGA 
CCTTGGCCGCCTCATGACACTCTATCTGTTTGCCAACAATCTATCAGCGCTGCCCACTGAGGCCCTGGCCCCCC 
TGCGTGCCCTGCAGTACCTGAGGCTCAACGACAACCCCTGGGTGTGTGACTGCCGGGCACGCCCACTCTGGGCC 
TGGCTGCAGAAGTTCCGCGGCTCCTCCTCCGAGGTGCCCTGCAGCCTCCCGCAACGCCTGGCTGGCCGTGACCT 
CAAACGCCTAGCTGCCAATGACCTGCAGGGCTGCGCTGTGGCCACCGGCCCTTACCATCCCATCTGGACCGGCA 
GGGCCACCGATGAGGAGCCGCTGGGGCTTCCCAAGTGCTGCCAGCCAGATGCCGCTGACAAGGCCTCAGTACTG 
GAGCCTGGAAGACCAGCTTCGGCAGGCAATGCGCTGAAGGGACGCGTGCCGCCCGGTGACAGCCCGCCGGGCAA 
CGGCTCTGGCCCACGGCACATCAATGACTCACCCTTTGGGACTCTGCCTGGCTCTGCTGAGCCCCCGCTCACTG 
CAGTGCGGCCCGAGGGCTCCGAGCCACCAGGGTTCCCCACCTCGGGCCCTCGCCGGAGGCCAGGCTGTTCACGC 
AAGAACCGCACCCGCAGCCACTGCCGTCTGGGCCAGGCAGGCAGCGGGGGTGGCGGGACTGGTGACTCAGAAGG 
CTCAGGTGCCCTACCCAGCCTCACCTGCAGCCTCACCCCCCTGGGCCTGGCGCTGGTGCTGTGGACAGTGCTTG 
GGCCCTGCTGACCCCCAGCGGACACAAGAGCGTGCTCAGCAGCCAGGTGTGTGTACATACGGGGTCTCTCTCCA 
CGCCGCCAAGCCAGCCGGGCGGCCGACCCGTGGGGCAGGCCAGGCCAGGTCCTCCCTGATGGACGCCTGCCGCC 
CGCCACCCCCATCTCCACCCCATCATGTTTACAGGGTTCGGCGGCAGCGTTTGTTCCAG7VACGCCGCCTCCCAC 
CCAGATCGCGGTATATAGAGATATGCATTTTATTTTACTTGTGTAAAAATATCGGACGACGTGGAATAAAGAGC 

TCTTTTCTTAAAAAAA 
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FIGURE 128 

MKRAS AGGSRLLAWVLWLQAWQVAAPC PGAC VC YN E PKVTTS C PQQGLQAVPVG I PAASQRI FLHGNRI S H VPA 
ASFRACiy^LTILmiHSNVIARIDAAAFTGLAlLEQLDLSDNAQLRSVDPATFHGLGRLHTLHLDRCGLQELGPG 
LFRGLAALQYLYLQDNALQALFDDTFRDLGNLTHLFLHGNRISSVPERAFRGLHSLDRLLLHQNRVAHVHPHAF 
RDLGRLMTL YLFANNLS AL PTEALAPLRALQY LRLNDN PWVCDCRARPLWAWLQKFRGS S S EVPCS L PQRLAGR 
DLKRIiAANDLQGCAVATGPYHPIWTGRATDEEPLGLPKCCQPDAADKASVLEPGRPASAGNALKGRVPPGDSPP 
GNGSGPRHINDSPFGTLPGSAEPPLTAVRPEGSEPPGFPTSGPRRRPGCSRKNRTRSHCRLGQAGSGGGGTGDS 
EGS GALPS LTCSLT PLGLALVLWTVLG PC 

In^ortant features: 
Sxgnal peplilde: 

amino acids 1-26 

Leucine zipper pattern. 

.amino acids 135-156 

Glycosazoinoglycan attachment site. 

amino acids 4 36-4 39 

N-glycosylation site. 

amino acids 82-85, 179-183, 237-240, 372-375 and 423-426 

VWFC domain 

amino acids 411-425 
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FIGURE 129 

GCGCCGGGAGCCCATCTGCCCCCAGGGGCACGGGGCGCGGGGCCGGCTCCCGCCCGGCACATGGCTGCAGCCAC 

CTCGCGCGCACCCCGAGGCGCCGCGCCCAGCTCGCCCGAGGTCCGTCGGAGGCGCCCGGCCGCCCCGGAGCCAA 

GCAGCAACTGAGCGGGGAAGCGCCCGCGTCCGGGGATCGGGATGTCCCTCCTCCTTCTCCTCTTGCTAGTTTCC 

TACTATGTTGGAACCTTGGGGACTCACACTGAGATCAAGAGAGTGGCAGAGGAAAAGGTCACTTTGCCCTGCCA 

CCATCAACTGGGGCTTCCAGAAAAAGACACTCTGGATATTGAATGGCTGCTCACCGATAATGAAGGGAACCA7VA 

AAGTGGTGATCACTTACTCCAGTCGTCATGTCTACAATAACTTGACTGAGGAACAGAAGGGCCGAGTGGCCTTT 

GCTTCCAATTTCCTGGCAGGAGATGCCTCCTTGCAGATTGAACCTCTGAAGCCCAGTGATGAGGGCCGGTACAC 

CTGTAAGGTTAAGAATTCAGGGCGCTACGTGTGGAGCCATGTCATCTTAAAAGTCTTAGTGAGACCATCCAAGC 

CCAAGTGTGAGTTGGAAGGAGAGCTGACAGAAGGAAGTGACCTGACTTTGCAGTGTGAGTCATCCTCTGGCACA 

GAGCCCATTGTGTATTACTGGCAGCGAATCCGAGAGAAAGAGGGAGAGGATGAACGTCTGCCTCCCAAATCTAG 

GATTGACTACAACCACCCTGGACGAGTTCTGCTGCAGAATCTTACCATGTCCTACTCTGGACTGTACCAGTGCA 

CAGCAGGCAACGAAGCTGGGAAGGAAAGCTGTGTGGTGCGAGTAACTGTACAGTATGTACAAAGCATCGGCATG 

GTTGCAGGAGCAGTGACAGGCATAGTGGCTGGAGCCCTGCTGATTTTCCTCTTGGTGTGGCTGCTAATCCGAAG 

GAAAGACAAAGAAAGATATGAGGAAGAAGAGAGACCTAATGAAATTCGAGAAGATGCTGAAGCTCCAAAAGCCC 

GTCTTGTGAAACCCAGCTCCTCTTCCTCAGGCTCTCGGAGCTCACGCTCTGGTTCTTCCTCCACTCGCTCCACA 

GCAAATAGTGCCTCACGCAGCCAGCGGACACTGTCAACTGACGCAGCACCCCAGCCAGGGCTGGCCACCCAGGC 

ATACAGCCTAGTGGGGCCAGAGGTGAGAGGTTCTGAACCAAAGAAAGTCCACCATGCTAATCTGACCAAAGCAG 

AAACCACACCCAGCATGATCCCCAGCCAGAGCAGAGCCTTCCAAACGGTCTGAATTACAATGGACTTGACTCCC 

ACGCTTTCCTAGGAGTCAGGGTCTTTGGACTCTTCTCGTCATTGGAGCTCAAGTCACCAGCCACACAACCAGAT 

GAGAGGTCATCTAAGT AGCAGTGAGCATT GC ACGGAACAGATTC AGAT GAGCATTTT CCTTAT ACAATACCAAA 

CAAGCAAAAGGATGTAAGCTGATTCATCTGTAAAAAGGCATCTTATTGTGCCTTTAGACCAGAGT7UVGGGAAAG 

CAGGAGTCCAAATCTATTTGTTGACCAGGACCTGTGGTGAGAAGGTTGGGGAAAGGTGAGGTGAATATACCTAA 

AACTTTTAATGTGGGATATTTTGTATCAGTGCTTTGATTCACAATTTTCAAGAGGAAATGGGATGCTGTTTGTA 

AATTTTCTATGCATTTCTGCAAACTTATTGGATTATTAGTTATTCAGACAGTCAAGCAGAACCCACAGCCTTAT 

TACACCTGTCTACACCATGTACTGAGCTAACCACTTCTAAGAAACTCCAi\AAAAGGA7\ACATGTGTCTTCTATT 

CTGACTTAACTTCATTTGTCATAAGGTTTGGATATTAATTTCAAGGGGAGTTGAAATAGTGGGAGATGGAGAAG 

AGTGAATGAGTTTCTCCCACTCTATACTAATCTCACTATTTGTATTGAGCCCi\AAATAACTATGAAAGGAGACA 

AATUVTTT GT G AC AAAGGATT GTGAAGAGCTTTCCAT CTTC ATGATGTTATGAGGATTGTTGACAAACATTAGAA 

ATATATAATGGAGCAATTGTGGATTTCCCCTCAAATCAGATGCCTCTAAGGACTTTCCTGCTAGATATTTCTGG 

AAGGAGAAAATACAACATGTCATTTATCAACGTCCTTAGAAAGMTTCTTCTAGAGAAAAAGGGATCTAGGAAT 

GCTGAAAGATTACCCAACATACCATTATAGTCTCTTCTTTCTGAGAAAATGTGAAACCAGAATTGCAAGACTGG 

GTGGACTAGAAAGGGAGATTAGATCAGTTTTCTCTTAATATGTCAAGGAAGGTAGCCGGGCATGGTGCCAGGCA 

CCTGTAGGAAAATCCAGCAGGTGGAGGTTGCAGTGAGCCGAGATTATGCCATTGCACTCCAGCCTGGGTGACAG 

AGCGGGACTCCGTCTC 
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FIGURE 130 

MSLLLLLLLVSYYVGTLGTHTEIKRVAEEKVTLPCHHQLGLPEKDTLDIEWLLTDNEGNQKWITYSSRHVYNN 
LTEEQKGRVAFASNFLAGDASLQIEPLKPSDEGRYTCKVKNSGRYVWSHVILKVLVRPSKPKCELEGELTEGSD 
LTLQCESSSGTEPIVYYWQRIREKEGEDERLPPKSRIDYNHPGRVLLQNLTMSYSGLYQCTAGNEAGKESCWR 
VT VQ YVQS I GMVAGAVTG I VAGAiL I FLLVWLL I RRKDKERYEEEERPNE I RE DAEAPKARLVKPS S S S SGS RS 
SI^GS S STEISTANSASRSQRTLSTDAAPQPGLATQAYSLVG PEVRGSE PKKVHHANLTKAETTPSMI PSQSRAFQTV 

Xinpoirt^ant: f^eatuxres: 
Signa.1 sequence : 
amino acids 1-16 

Tcansniembrane domain: 

amino acids 232-251 



BNSOOCID <WO 0193983A1 ) > 



' wo 01/93983 



PCT/lJSOl/17800 



133/246 

FIGURE 131 

GGAAGTCCACGGGGAGCTTGGATGCCAAAGGGAGGACGGCTGGGTCCTCTGGAGAGGACTAC 

TCACTGGCATATTTCTGAGGTATCTGTAGAATAACCACAGCCTCAGATACTGGGGACTTTAC 

AGTCCCACAGAACCGTCCTCCCAGGAAGCTGAATCCAGCAAGAACAATGGAGGCCAGCGGGA 

AGCTCATTTGCAGACAAAGGCAAGTCCTTTTTTCCTTTCTCCTTTTGGGCTTATCTCTGGCG 

GGCGCGGCGGAACCTAGAAGCTATTCTGTGGTGGAGGAAACTGAGGGCAGCTCCTTTGTCAC 

CAATTTAGCAAAGGACCTGGGTCTGGAGCAGAGGGAATTCTCCAGGCGGGGGGTTAGGGTTG 

TTTCCAGAGGGAACAAACTACATTTGCAGCTCAATCAGGAGACCGCGGATTTGTTGCTAAAT 

GAGAAATTGGACCGTGAGGATCTGTGCGGTCACACAGAGCCCTGTGTGCTACGTTTCCAAGT 

GTTGCTAGAGAGTCCCTTCGAGTTTTTTCAAGCTGAGCTGCAAGTAATAGACATAAACGACC 

ACTCTCCAGTATTTCTGGACAAACAAATGTTGGTGAAAGTATCAGAGAGCAGTCCTCCTGGG 

ACTACGTTTCCTCTGAAGAATGCCGAAGACTTAGATGTAGGCCAAAACAATATTGAGAACTA 

TATAATCAGCCCCAACTCCTATTTTCGGGTCCTCACCCGCAAACGCAGTGATGGCAGGAAAT 

ACCCAGAGCTGGTGCTGGACAAAGCGCTGGACCGAGAGGAAGAAGCTGAGCTCAGGTTAACA 

CTCACAGCACTGGATGGTGGCTCTCCGCCCAGATCTGGCACTGCTCAGGTCTACATCGAAGT 

CCTGGATGTCAACGATAATGCCCCTGAATTTGAGCAGCCTTTCTATAGAGTGCAGATCTCTG 

AGGACAGTCCGGTAGGCTTCCTGGTTGTGAAGGTCTCTGCCACGGATGTAGACACAGGAGTC 

AACGGAGAGATTTCCTATTCACTTTTCCAAGCTTCAGAAGAGATTGGCAAAACCTTTAAGAT 

CAATCCCTTGACAGGAGAAATTGAACTAAAAAAACAACTCGATTTCGAAAAACTTCAGTCCT 

ATGAAGTCAATATTGAGGCAAGAGATGCTGGAACCTTTTCTGGAAAATGCACCGTTCTGATT 

CAAGTGATAGATGTGAACGACCATGCCCCAGAAGTTACCATGTCTGCATTTACCAGCCCAAT 

ACCTGAGAACGCGCCTGAAACTGTGGTTGCACTTTTCAGTGTTTCAGATCTTGATTCAGGAG 

AAAATGGGAAAATTAGTTGCTCCATTCAGGAGGATCTACCCTTCCTCCTGAAATCCGCGGAA 

AACTTTTACACCCTACTAACGGAGAGACCACTAGACAGAGAAAGCAGAGCGGAATACAACAT 

CACTATCACTGTCACTGACTTGGGGACCCCTATGCTGATAACACAGCTCAATATGACCGTGC 

TGATCGCCGATGTCAATGACAACGCTCCCGCCTTCACCCAAACCTCCTACACCCTGTTCGTC 

CGCGAGAACAACAGCCCCGCCCTGCACATCCGCAGCGTCAGCGCTACAGACAGAGACTCAGG 

CACCAACGCCCAGGTCACCTACTCGCTGCTGCCGCCCCAGGACCCGCACCTGCCCCTCACAT 

CCCTGGTCTCCATCAACGCGGACAACGGCCACCTGTTCGCCCTCAGGTCTCTGGACTACGAG 

GCCCTGCAGGGGTTCCAGTTCCGCGTGGGCGCTTCAGACCACGGCTCCCCGGCGCTGAGCAG 

CGAGGCGCTGGTGCGCGTGGTGGTGCTGGACGCCAACGACAACTCGCCCTTCGTGCTGTACC 

CGCTGCAGAACGGCTCCGCGCCCTGCACCGAGCTGGTGCCCCGGGCGGCCGAGCCGGGCTAC 

CTGGTGACCAAGGTGGTGGCGGTGGACGGCGACTCGGGCCAGAACGCCTGGCTGTCGTACCA 

GCTGCTCAAGGCCACGGAGCTCGGTCTGTTCGGCGTGTGGGCGCACAATGGCGAGGTGCGCA 

CCGCCAGGCTGCTGAGCGAGCGCGACGCGGCCAAGCACAGGCTGGTGGTGCTGGTCAAGGAC 

AATGGCGAGCCTCCGCGCTCGGCCACCGCCACGCTGCACGTGCTCCTGGTGGACGGCTTCTC 

CCAGCCCTACCTGCCTCTCCCGGAGGCGGCCCCGACCCAGGCCCAGGCCGACTTGCTCACCG 

TCTACCTGGTGGTGGCGTTGGCCTCGGTGTCTTCGCTCTTCCTCTTTTCGGTGCTCCTGTTC 

GTGGCGGTGCGGCTGTGTAGGAGGAGCAGGGCGGCCTCGGTGGGTCGCTGCTTGGTGCCCGA 

GGGCCCCCTTCCAGGGCATCTTGTGGACATGAGCGGCACCAGGACCCTATCCCAGAGCTACC 

AGTATGAGGTGTGTCTGGCAGGAGGCTCAGGGACCAATGAGTTCAAGTTCCTGAAGCCGATT 

ATCCCCAACTTCCCTCCCCAGTGCCCTGGGAAAGAAATACAAGGATy^TTCTACCTTCCCCAA 

TAACTTTGGGTTCAATATTCAGTGACCATAGTTGACTTTTACATTCCATAGGTATTTTATTT 

TGTGGCATTTCCATGCCAATGTTTATTTCCCCCAATTTGTGTGTATGTAATATTGTACGGAT 

TTACTCTTGATTTTTCTCATGTTCTTTCTCCCTTTGTTTTAT^GTGAACATTTACCTTTATT 

CCTGGTTCTT 
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FIGURE 132 

</usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA48314 
<subunit 1 of 1, 798 aa, 1 stop 
<MW: 87552, pi: 4.84, NX(S/T): 5 

MEASGKLICRQRQVLFSFLLLGLSLAGAAEPRSYSWEETEGSSFVTNLAKDLGLEQREFSR 
RGVRWSRGNKLHLQLNQETADLLLNEKLDREDLCGHTEPCVLRFQVLLESPFEFFQAELQV 
IDINDHSPVFLDKQMLVKVSESSPPGTTFPLKNAEDLDVGQNNIENYIISPNSYFRVLTRKR 
SDGRKYPELVLDKALDREEEAELRLTLTALDGGSPPRSGTAQVYIEVLDVNDNAPEFEQPFY 
RVQISEDSPVGFLWKVSATDVDTGVNGEISYSLFQASEEIGKTFKINPLTGEIELKKQLDF 
EKLQSYEVNIEARDAGTFSGKCTVLIQVIDVNDHAPEVTMSAFTSPIPENAPETWALFSVS 
DLDSGENGKISCSIQEDLPFLLKSAENFYTLLTERPLDRESRAEYNITITVTDLGTPMLITQ 
LNMTVLIADVNDNAPAFTQTSYTLFVRENNSPALHIRSVSATDRDSGTNAQVTYSLLPPQDP 
HLPLTSLVSINADNGHLFALRSLDYEALQGFQFRVGASDHGSPALSSEALVRVWLDANDNS 
PFVLYPLQNGSAPCTELVPRAAEPGYLVTKWAVDGDSGQNAWLSYQLLKATELGLFGVWAH 
NGEVRTARLLSERDAAKHRLWLVKDNGEPPRSATATLHVLLVDGFSQPYLPLPEAAPTQAQ 
ADLLTVYLWALASVSSLFLFSVLLFVAVRLCRRSRAASVGRCLVPEGPLPGHLVDMSGTRT 
LSQSYQYEVCLAGGSGTNEFKFLKPIIPNFPPQCPGKEIQGNSTFPNNFGFNIQ 

Impor-ban-b features : 
Sl^al peptide: 

amino acids 1-26 

Transmembira.ne d.oxaa±n : 

amino acids 685-712 

Cadherxns extracellular repeated domain signature. 

amino acids 122-132, 231-241, 336-346, 439-449 and 549-559 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 285-292 

N-glycosylation site. 

amino acids 418-421, 436-439, 567-570 and 786-789 
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FIGURE 133 

GGAAGGGGAGGAGCAGGCCACACAGGCACAGGCCGGTGAGGGACCTGCCCAGACCTGGAGGGTCTCGCTCTGTC 

ACACAGGCTGGAGTGCAGTGGTGTGATCTTGGCTCATCGTAACCTCCACCTCCCGGGTTCAAGTGATTCTCATG 

CCTCAGCCTCCCGAGTAGCTGGGATTACAGGTGGTGACTTCCAAGAGTGACTCCGTCGGAGGAAAATGACTCCC 

CAGTCGCTGCTGCAGACGACACTGTTCCTGCTGAGTCTGCTCTTCCTGGTCCAAGGTGCCCACGGCAGGGGCCA 

CAGGGAAGACTTTCGCTTCTGCAGCCAGCGGAACCAGACACACAGGAGCAGCCTCCACTACAAACCCACACCAG 

ACCTGCGCATCTCCATCGAGAACTCCGAAGAGGCCCTCACAGTCCATGCCCCTTTCCCTGCAGCCCACCCTGCT 

TCCCGATCCTTCCCTGACCCCAGGGGCCTCTACCACTTCTGCCTCTACTGGAACCGACATGCTGGGAGATTACA 

TCTTCTCTATGGCAAGCGTGACTTCTTGCTGAGTGACAAAGCCTCTAGCCTCCTCTGCTTCCAGCACCAGGAGG 

AGAGCCTGGCTCAGGGCCCCCCGCTGTTAGCCACTTCTGTCACCTCCTGGTGGAGCCCTCAGAACATCAGCCTG 

CCCAGTGCCGCCAGCTTCACCTTCTCCTTCCACAGTCCTCCCCACACGGCCGCTCACAATGCCTCGGTGGACAT 

GTGCGAGCTCAAAAGGGACCTCCAGCTGCTCAGCCAGTTCCTGAAGCATCCCCAGAAGGCCTCT^GGAGGCCCT 

CGGCTGCCCCCGCCAGCCAGCAGTTGCAGAGCCTGGAGTCGAAACTGACCTCTGTGAGATTCATGGGGGACATG 

GTGTCCTTCGAGGAGGACCGGATCAACGCCACGGTGTGGAAGCTCCAGCCCACAGCCGGCCTCCAGGACCTGCA 

CATCCACTCCCGGCAGGAGGAGGAGCAGAGCGAGATCATGGAGTACTCGGTGCTGCTGCCTCGAACACTCTTCC 

AGAGGACGAAAGGCCGGAGCGGGGAGGCTGAGAAGAGACTCCTCCTGGTGGACTTCAGCAGCCAAGCCCTGTTC 

CAGGACAAGAATTCCAGCCAAGTCCTGGGTGAGAAGGTCTTGGGGATTGTGGTACAGAACACCAAAGTAGCCAA 

CCTCACGGAGCCCGTGGTGCTCACTTTCCAGCACCAGCTACAGCCGAAGAATGTGACTCTGCAATGTGTGTTCT 

GGGTTGAAGACCCCACATTGAGCAGCCCGGGGCATTGGAGCAGTGCTGGGTGTGAGACCGTCAGGAGAGAAACC 

CAAACATCCTGCTTCTGCAACCACTTGACCTACTTTGCAGTGCTGATGGTCTCCTCGGTGGAGGTGGACGCCGT 

GCACAAGCACTACCTGAGCCTCCTCTCCTACGTGGGCTGTGTCGTCTCTGCCCTGGCCTGCCTTGTCACCATTG 

CCGCCTACCTCTGCTCCAGGGTGCCCCTGCCGTGCAGGAGGAAACCTCGGGACTACACCATCAAGGTGCACATG 

AACCTGCTGCTGGCCGTCTTCCTGCTGGACACGAGCTTCCTGCTCAGCGAGCCGGTGGCCCTGACAGGCTCTGA 

GGCTGGCTGCCGAGCCAGTGCCATCTTCCTGCACTTCTCCCTGCTCACCTGCCTTTCCTGGATGGGCCTCGAGG 

GGTACAACCTCTACCGACTCGTGGTGGAGGTCTTTGGCACCTATGTCCCTGGCTACCTACTCAAGCTGAGCGCC 

ATGGGCTGGGGCTTCCCCATCTTTCTGGTGACGCTGGTGGCCCTGGTGGATGTGGACAACTATGGCCCCATCAT 

CTTGGCTGTGCATAGGACTCCAGAGGGCGTCATCTACCCTTCCATGTGCTGGATCCGGGACTCCCTGGTCAGCT 

ACATCACCAACCTGGGCCTCTTCAGCCTGGTGTTTCTGTTCAACATGGCCATGCTAGCCACCATGGTGGTGCAG 

ATCCTGCGGCTGCGCCCCCACACCCAAAAGTGGTCACATGTGCTGACACTGCTGGGCCTCAGCCTGGTCCTTGG 

CCTGCCCTGGGCCTTGATCTTCTTCTCCTTTGCTTCTGGCACCTTCCAGCTTGTCGTCCTCTACCTTTTCAGCA 

TCATCACCTCCTTCCAAGGCTTCCTCATCTTCATCTGGTACTGGTCCATGCGGCTGCAGGCCCGGGGTGGCCCC 

TCCCCTCTGAAGAGCAACTCAGACAGCGCCAGGCTCCCCATCAGCTCGGGCAGCACCTCGTCCAGCCGCATCTA 

GGCCTCCAGCCCACCTGCCCATGTGATGAAGCAGAGATGCGGCCTCGTCGCACACTGCCTGTGGCCCCCGAGCC 

AGGCCCAGCCCCAGGCCAGTCAGCCGCAGACTTTGGAAAGCCCAACGACCATGGAGAGATGGGCCGTTGCCATG 

GTGGACGGACTCCCGGGCTGGGCTTTTGAATTGGCCTTGGGGACTACTCGGCTCTCACTCAGCTCCCACGGGAC 

TCAGAAGTGCGCCGCCATGCTGCCTAGGGTACTGTCCCCACATCTGTCCCAACCCAGCTGGAGGCCTGGTCTCT 

CCTTACAACCCCTGGGCCCAGCCCTCATTGCTGGGGGCCAGGCCTTGGATCTTGAGGGTCTGGCACATCCTTAA 

TCCTGTGCCCCTGCCTGGGACAGAAATGTGGCTCCAGTTGCTCTGTCTCTCGTGGTCACCCTGAGGGCACTCTG 

CATCCTCTGTCATTTTAACCTCAGGTGGCACCCAGGGCGAATGGGGCCCAGGGCAGACCTTCAGGGCCAGAGCC 

CTGGCGGAGGAGAGGCCCTTTGCCAGGAGCACAGCAGCAGCTCGCCTACCTCTGAGCCCAGGCCCCCTCCCTCC 

CTCAGCCCCCCAGTCCTCCCTCCATCTTCCCTGGGGTTCTCCTCCTCTCCCAGGGCCTCCTTGCTCCTTCGTTC 

ACAGCTGGGGGTCCCCGATTCCAATGCTGTTTTTTGGGGAGTGGTTTCCAGGAGCTGCCTGGTGTCTGCTGTAA 

ATGTTTGTCTACTGCACAAGCCTCGGCCTGCCCCTGAGCCAGGCTCGGTACCGATGCGTGGGCTGGGCTAGGTC 

CCTCTGTCCATCTGGGCCTTTGTATGAGCTGCATTGCCCTTGCTCACCCTGACCAAGCACACGCCTCAGAGGGG 

CCCTCAGCCTCTCCTGAAGCCCTCTTGTGGCAAGAACTGTGGACCATGCCAGTCCCGTCTGGTTTCCATCCCAC 

CACTCCAAGGACTGAGACTGACCTCCTCTGGTGACACTGGCCTAGAGCCTGACACTCTCCTAAGAGGTTCTCTC 

CAAGCCCCCAAATAGCTCCAGGCGCCCTCGGCCGCCCATCATGGTTAATTCTGTCCAACAAACACACACGGGTA 

GATTGCTGGCCTGTTGTAGGTGGTAGGGACACAGATGACCGACCTGGTCACTCCTCCTGCCAACATTCAGTCTG 

GTATGTGAGGCGTGCGTGAAGCAAGAACTCCTGGAGCTACAGGGACAGGGAGCCATCATTCCTGCCTGGGAATC 

CTGGAAGACTTCCTGCAGGAGTCAGCGTTCAATCTTGACCTTGAAGATGGGAAGGATGTTCTTTTTACGTACCA 

ATTCTTTTGTCTTTTGATATTAAAAAGAAGTACATGTTCATTGTAGAGAATTTGGAAACTGTAGAAGAGAATCA 

AGAAGAAAAATAAAAATCAGCTGTTGTAATCGCCTAGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAA?U\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 134 

MTPQSLLQTTLFLLSLLFLVQGAHGRGHREDFRFCSQRNQTHRSSLHYKPTPDLRISIENSE 

EALTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRHAGRLHLLYGKRDFLLSDKASSLLCFQH 

QEESLAQGPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPHTAAHNASVDMCELKRDLQLL 

SQFLKHPQKASRRPSAAPASQQLQSLESKLTSVRFMGDMVSFEEDRINATVWKLQPTAGLQD 

LHIHSRQEEEQSEIMEYSVLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQDKNSSQVLGE 

KVLGIWQNTKVANLTEPWLTFQHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGCETVRRE 

TQTSCFCNHLTYFAVLMVSSVEVDAVHKHYLSLLSYVGCWSALACLVTIAAYLCSRVPLPC 

RRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVALTGSEAGCRASAIFLHFSLLTCLSWMGLE 

GYNLYRLWEVFGTYVPGYLLKLSAMGWGFPIFLVTLVALVDVDNYGPIILAVHRTPEGVIY 

PSMCWIRDSLVSYITNLGLFSLVFLFNMAMLATMWQILRLRPHTQKWSHVLTLLGLSLVLG 

LPWALIFFSFASGTFQLWLYLFSIITSFQGFLIFIWYWSMRLQARGGPSPLKSNSDSARLP 
ISSGSTSSSRI 

Important f eatures : 
Signal peptide: 

amino acids 1-25 

Putative transmembrane domains : 

amino acids 382-398, 402-420, 445-468, 473-491, 519-537, 568-590 
and 634-657 

Mlcrobodles C-termlnal targeting signal. 

amino acids 691-693 

CAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 198-201 and 370-373 
N-glycosylatlon sites. 

amino acids 39-42, 148-151, 171-174, 234-237, 303-306, 324-327 
and 341-344 

G-protein coupled receptors family 2 proteins 

amino acids 475-504 
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FIGURE 135 



GCCTAGCCAGGCCAAGAM6CAATTGCCCCGGTGGTGGGAGCTGGGAGACCCCTGTGCTTGGACGGGACAGGGTCGG 
GGGACACGCAGGATGAGCCCCGCGACCACTGGCACATTCTTGCTGACAGTGTACAGTATTTTCTCCAAGGTACA 
CTCCGATCGGAATGTATACCCATCAGCAGGTGTCCTCTTTGTTCATGTTTTGGAAAGAGAATATTTTAAGGGGG 
AATTTCCACCTTACCCAAAACCTGGCGAGATTAGTAATGATCCCATAACATTTAATACAAATTTAATGGGTTAC 
CCAGACCGACCTGGATGGCTTCGATATATCCAAAGGACACCATATAGTGATGGAGTCCTATATGGGTCCCCAAC 
AGCTGAAAATGTGGGGAAGCCAACAATCATTGAGATAACTGCCTACAACAGGCGCACCTTTGAGACTGCAAGGC 
ATAATTTGATAATTAATATAATGTCTGCAGAAGACTTCCCGTTGCCATATCAAGCAGAATTCTTCATTAAGAAT 
ATGAATGTAGAAGAAATGTTGGCCAGTGAGGTTCTTGGAGACTTTCTTGGCGCAGTGAAAAATGTGTGGCAGCC 
AGAGCGCCTGAACGCCATAAACATCACATCGGCCCTAGACAGGGGTGGCAGGGTGCCACTTCCCATTAATGACC 
TGAAGGAGGGCGTTTATGTCATGGTTGGTGCAGATGTCCCGTTTTCTTCTTGTTTACGAGAAGTTGAAAATCCA 
CAGAATCAATTGAGATGTAGTCAAGAAATGGAGCCTGTAATAACATGTGATAAAAAATTTCGTACTCAATTTTA 
CATTGACTGGTGCAAAATTTCATTGGTTGATAAAACAAAGCAAGTGTCCACCTATCAGGAAGTGATTCGTGGAG 
AGGGGATTTTACCTGATGGTGGAGAATACAAACCCCCTTCTGATTCTTTGAAAAGCAGAGACTATTACACGGAT 
TTCCTAATTACACTGGCTGTGCCCTCGGCAGTGGCACTGGTCCTTTTTCTAATACTTGCTTATATCATGTGCTG 
CCGACGGGAAGGCGTGGAAAAGAGAAACATGCAAACACCAGACATCCAACTGGTCCATCACAGTGCTATTCAGA 
AATCTACCAAGGAGCTTCGAGACATGTCCAAGAATAGAGAGATAGCATGGCCCCTGTCAACGCTTCCTGTGTTC 
CACCCTGTGACTGGGGAAATCATACCTCCTTTACACACAGACAACTATGATAGCACAAACATGCCATTGATGCA 
AACGCAGCAGAACTTGCCACATCAGACTCAGATTCCCCAACAGCAGACTACAGGTAAATGGTATCCCTGAAGAA 
AGAAAACTGACTGAAGCAATGAATTTATAATCAGACAATATAGCAGTTACATCACATTTCTTTTCTCTTCCAAT 
AATGCATGAGCTTTTCTGGCATATGTTATGCATGTTGGCAGTATTAAGTGTATACCAAATAATACAACATAACT 
TTCATTTTACTAATGTATTTTTTTGTACTTATVAGCATTTTTGACT^TTTGTAAAACATTGATGACTTTATATTT 
GTTACAATAAAAGTTGATCTTTAAAATAAATATTATTAATGAAGCCTAAAAAAAAAAA 
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FIGURE 136 

MQLPRWWELGDPCAWTGQGRGTRRMSPATTGTFLLTVYSIFSKVHSDRNVYPSAGVLFVHVLEREYFKGEFPPY 
PKPGEISNDPITFNTNLMGYPDRPGWLRYIQRTPYSDGVLYGSPTAENVGKPTIIEITAYNRRTFETARHNLII 
NIMSAEDFPLPYQAEFFIKNMNVEEMLASEVLGDFLGAVKNVWQPERLNAINITSALDRGGRVPLPINDLKEGV 
YVMVGADVPFSSCLREVENPQNQLRCSQEMEPVITCDBCKFRTQFYIDWCKISLVDKTKQVSTYQEVIRGEGILP 
DGGEYKPPSDSLKSRDYYTDFLITLAVPSAVALVLFLILAYIMCCRREGVEKRNMQTPDIQLVHHSAIQKSTKE 
LRDMSKNREIAWPLSTLPVFHPVTGEIIPPLHTDNYDSTNMPLMQTQQNLPHQTQIPQQQTTGECWYP 

s±gnaX sequence : 

Amino acids 1-4 6 

'transmembrane domain : 

Amino acids 319-338 

N-glycosyiation site: 

Amino acids 200-204 

CAMP- and cGayiP- dependent protein kinase phosphorylation site: 

Amino acids 23-27 

Tyrosine kinase phosphorylation site: 

Amino acids 43-52 

N-myristoylation sites: 

Amino acids 17-23 ; 112-118 ; 116-122; 

185-191 
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FIGURE 137 

CAGAAGAGGGGGCTAGCTAGCTGTCTCTGCGGACCAGGGAGACCCCCGCGCCCCCCCGGTGT 

GAGGCGGCCTCACAGGGCCGGGTGGGCTGGCGAGCCGACGCGGCGGCGGAGGAGGCTGTGAG 

GAGTGTGTGGAACAGGACCCGGGACAGAGGAACCATGGCTCCGCAGAACCTGAGCACCTTTT 

GCCTGTTGCTGCTATACCTCATCGGGGCGGTGATTGCCGGACGAGATTTCTATAAGATCTTG 

GGGGTGCCTCGAAGTGCCTCTATAAAGGATATTATW^GGCCTATAGGAAACTAGCCCTGCA 

GCTTCATCCCGACCGGAACCCTGATGATCCACAAGCCCAGGAGAAATTCCAGGATCTGGGTG 

CTGCTTATGAGGTTCTGTCAGATAGTGAGAAACGGAAACAGTACGATACTTATGGTGAAGAA 

GGATTAAAAGATGGTCATCAGAGCTCCCATGGAGACATTTTTTCACACTTCTTTGGGGATTT 

TGGTTTCATGTTTGGAGGAACCCCTCGTCAGCAAGACAGAAATATTCCAAGAGGAAGTGATA 

TTATTGTAGATCTAGAAGTCACTTTGGAAGAAGTATATGCAGGAAATTTTGTGGAAGTAGTT 

AGAAACAAACCTGTGGCAAGGCAGGCTCCTGGCAAACGGAAGTGCAATTGTCGGCAAGAGAT 

GCGGACCACCCAGCTGGGCCCTGGGCGCTTCCAAATGACCCAGGAGGTGGTCTGCGACGAAT 

GCCCTAATGTCAAACTAGTGAATGAAGAACGAACGCTGGAAGTAGAAATAGAGCCTGGGGTG 

AGAGACGGCATGGAGTACCCCTTTATTGGAGAAGGTGAGCCTCACGTGGATGGGGAGCCTGG 

AGATTTACGGTTCCGAATCAAAGTTGTCAAGCACCCAATATTTGAAAGGAGAGGAGATGATT 

TGTACACAAATGTGACAATCTCATTAGTTGAGTCACTGGTTGGCTTTGAGATGGATATTACT 

CACTTGGATGGTCACAAGGTACATATTTCCCGGGATAAGATCACCAGGCCAGGAGCGAAGCT 

ATGGAAGAAAGGGGAAGGGCTCCCCT^CTTTGACAACAACAATATCAAGGGCTCTTTGATAA 

TCACTTTTGATGTGGATTTTCCAAAAGAACAGTTAACAGAGGAAGCGAGAGAAGGTATCAAA 

CAGCTACTGAAACAAGGGTCAGTGCAGAAGGTATACAATGGACTGCAAGGATATTGAGAGTG 

AATAAAATTGGACTTTGTTTAAAATAAGTGAATAAGCGATATTTATTATCTGCAAGGTTTTT 

TTGTGTGTGTTTTTGTTTTTATTTTCAATATGCAAGTTAGGCTTAATTTTTTTATCTAATGA 

TCATCATGAAATGAATAAGAGGGCTTAAGAATTTGTCCATTTGCATTCGGAAAAGAATGACC 

AGCAAAAGGTTTACTAATACCTCTCCCTTTGGGGATTTAATGTCTGGTGCTGCCGCCTGAGT 

TTCAAGAATTAAAGCTGCAAGAGGACTCCAGGAGCAAAAGAAACACAATATAGAGGGTTGGA 

GTTGTTAGCAATTTCATTCAAAATGCCAACTGGAGAAGTCTGTTTTTAAATACATTTTGTTG 

TTATTTTTA 
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FIGURE 138 

MAPQNLSTFCLLLLYLIGAVIAGRDFYKILGVPRSASIKDIKKAYRKLALQLHPDRNPDDPQAQEKFQDLGAAy 
EVLSDSEKRKQYDTYGEEGLKDGHQSSHGDIFSHFFGDFGFMFGGTPRQQDRNIPRGSDIIVDLEVTLEEVYAG 
NFVEWRNKPVARQAPGKRKCNCRQEMRTTQLGPGRFQMTQEWCDECPNVKLVNEERTLEVEIEPGVRDGMEY 
PFIGEGEPHVDGEPGDLRFRIKWKHPIFERRGDDLYTNVTISLVESLVGFEMDITHLDGHKVHISRDKITRPG 
AKLWKKGEGLPNFDNNNIKGSLIITFDVDFPKEQLTEEAREGIKQLLKQGSVQECVYNGLQGY 

Xinpor-ban-t features: 
Signal peptide: 

amino acids 1-22 

Cell attachment sequence. 

amino acids 254-257 

Nt-dnaJ domain signature. 

amino acids 67-87 

Homologous region to Nt-dnaJ domain proteins. 

amino acids 26-58 

N-glycosylation site. 

amino acids 5-9, 261-265 

Tyrosine kinase phosphorylation site. 

amino acids 253-260 

N-myristoylation site. 

amino acids 18-24, 31-37, 93-99, 215-221 

Amidation site. 

amino acids 164-168 
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FIGURE 139 

CCAGTCTGTCGCCACCTCACTTGGTGTCTGCTGTCCCCGCCAGGCAAGCCTGGGGTGAGAGC 
ACAGAGGAGTGGGCCGGGACCATGCGGGGGACGCGGCTGGCGCTCCTGGCGCTGGTGCTGGC 
TGCCTGCGGAGAGCTGGCGCCGGCCCTGCGCTGCTACGTCTGTCCGGAGCCCACAGGAGTGT 
CGGACTGTGTCACCATCGCCACCTGCACCACCAACGAAACCATGTGCAAGACCACACTCTAC 
TCCCGGGAGATAGTGTACCCCTTCCAGGGGGACTCCACGGTGACCAAGTCCTGTGCCAGCAA 
GTGTAAGCCCTCGGATGTGGATGGCATCGGCCAGACCCTGCCCGTGTCCTGCTGCAATACTG 
AGCTGTGCAATGTAGACGGGGCGCCCGCTCTGAACAGCCTCCACTGCGGGGCCCTCACGCTC 
CTCCCACTCtTGAGCCTCCGACTGTAGAGTCCCCGCCCACCCCCATGGCCCTATGCGGCCCA 
GCCCCGAATGCCTTGAAGAAGTGCCCCCTGCACCAGGAAAAAAAAAAAAAAAAA 
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FIGURE 140 

</usr/seqdb2/sst/DNA/Dnasegs.min/ss.DNA56405 
<subunit 1 of 1, 125 aa, 1 stop 
<MW: 13115, pi: 5.90, NX(S/T): 1 

MRGTRLALLALVLAACGELAPALRCYVCPEPTGVSDCVTIATCTTNETMCKTTLYSREIVYP 
FQGDSTVTKSCASKCKPSDVDGIGQTLPVSCCNTELCNVDGAPALNSLHCGALTLLPLLSLRL 

Important features : 
Signal peptide: 

amino acids 1-17 

N-glycosylatlon site . 

amino acids 4 6-4 9 
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FTGURE 141 



GGCGCCGCGTAGGCCCGGGAGGCCGGGCCGGCCGGGCTGCGAGCGCCTGCCCCATGCGCCGC 

CGCCTCTCCGCACGATGTTCCCCTCGCGGAGGAAAGCGGCGCAGCTGCCCTGGGAGGACGGC 

AGGTCCGGGTTGCTCTCCGGCGGCCTCCCTCGGAAGTGTTCCGTCTTCCACCTGTTCGTGGC 

CTGCCTCTCGCTGGGCTTCTTCTCCCTACTCTGGCTGCAGCTCAGCTGCTCTGGGGACGTGG 

CCCGGGCAGTCAGGGGACAAGGGCAGGAGACCTCGGGCCCTCCCCGTGCCTGCCCCCCAGAG 

CCGCCCCCTGAGCACTGGGAAGAAGACGCATCCTGGGGCCCCCACCGCCTGGCAGTGCTGGT 

GCCCTTCCGCGAACGCTTCGAGGAGCTCCTGGTCTTCGTGCCCCACATGCGCCGCTTCCTGA 

GCAGGAAGAAGATCCGGCACCACATCTACGTGCTCAACCAGGTGGACCACTTCAGGTTCAAC 

CGGGCAGCGCTCATCAACGTGGGCTTCCTGGAGAGCAGCAACAGCACGGACTACATTGCCAT 

GCACGACGTTGACCTGCTCCCTCTCAACGAGGAGCTGGACTATGGCTTTCCTGAGGCTGGGC 

CCTTCCACGTGGCCTCCCCGGAGCTCCACCCTCTCTACCACTACAAGACCTATGTCGGCGGC 

ATCCTGCTGCTCTCCAAGCAGCACTACCGGCTGTGCAATGGGATGTCCAACCGCTTCTGGGG 

CTGGGGCCGCGAGGACGACGAGTTCTACCGGCGCATTAAGGGAGCTGGGCTCCAGCTTTTCC 

GCCCCTCGGGAATCACAACTGGGTACAAGACATTTCGCCACCTGCATGACCCAGCCTGGCGG 

AAGAGGGACCAGAAGCGCATCGCAGCTCAAAAACAGGAGCAGTTCAAGGTGGACAGGGAGGG 

AGGCCTGAACACTGTGAAGTACCATGTGGCTTCCCGCACTGCCCTGTCTGTGGGCGGGGCCC 

CCTGCACTGTCCTCAACATCATGTTGGACTGTGACAAGACCGCCACACCCTGGTGCACATTC 

AGCTGAGCTGGATGGACAGTGAGGAAGCCTGTACCTACAGGCCATATTGCTCAGGCTCAGGA 

CAAGGCCTCAGGTCGTGGGCCCAGCTCTGACAGGATGTGGAGTGGCCAGGACCAAGACAGCA 

AGCTACGCAATTGCAGCCACCCGGCCGCCAAGGCAGGCTTGGGCTGGGCCAGGACACGTGGG 

GTGCCTGGGACGCTGCTTGCCATGCACAGTGATCAGAGAGAGGCTGGGGTGTGTCCTGTCCG 

GGACCCCCCCTGCCTTCCTGCTCACCCTACTCTGACCTCCTTCACGTGCCCAGGCCTGTGGG 

TAGTGGGGAGGGCTGAACAGGACAACCTCTCATCACCCTACTCTGACCTCCTTCACGTGCCC 

AGGCCTGTGGGTAGTGGGGAGGGCTGAACAGGACAACCTCTCATCACCCCCAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 142 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA56531 
Xsubunit 1 of 1, 327 aa, 1 stop 
XMW: 37406, pi: 9.30, NXCS/T): 1 

MFPSRRKAAQLPWEDGRSGLLSGGLPRKCSVFHLFVACLSLGFFSLLWLQLSCSGDVARAVR 

GQGQETSGPPRACPPEPPPEHWEEDASWGPHRLAVLVPFRERFEELLVFVPHMRRFLSRKKI 

RHHIYVLNQVDHFRFNRAALINVGFLESSNSTDYIAMHDVDLLPLNEELDYGFPEAGPFHVA 

SPELHPLYHYKTYVGGILLLSKQHYRLCNGMSNRFWGWGREDDEFYRRIKGAGLQLFRPSGI 

TTGYKTFRHLHDPAWRKRDQKRIAAQKQEQFKVDREGGLNTVKYHVASRTALSVGGAPCTVL 
N I ML DC DKT AT P WCT FS 

Sxgnal pept:±de : 

amino acids 1-42 

Transmembrane domain: 

amino acids 2 9-4 9 (type II) 

N-glycosylation site. 

amino acids 154-158 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 27-31 

Tyrosine kinase phosphorylation site. 

amino acids 226-233 

N-myristoylation site. 

amino acids 19-25, 65-71, 247-253, 285-291, 303-309, 304-310 
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FIGURE 143 

GTGGGATTTATTTGAGTGCAAGATCGTTTTCTCAGTGGTGGTGGAAGTTGCCTCATCGCAGGCAGATGTTGGGG 

CTTTGTCCGAACAGCTCCCCTCTGCCAGCTTCTGTAGATAAGGGTTAAAAACTAATATTTATATGACAGAAGAA 

AAAGATGTCATTCCGTAAAGTAAACATCATCATCTTGGTCCTGGCTGTTGCTCTCTTCTTACTGGTTTTGCACC 

ATAACTTCCTCAGCTTGAGCAGTTTGTTAAGGAATGAGGTTACAGATTCAGGAATTGTAGGGCCTCAACCTATA 

GACTTTGTCCCAAATGCTCTCCGACATGCAGTAGATGGGAGACAAGAGGAGATTCCTGTGGTCATCGCTGCATC 

TGAAGACAGGCTTGGGGGGGCCATTGCAGCTATAAACAGCATTCAGCACAACACTCGCTCCAATGTGATTTTCT 

ACATTGTTACTCTCAACAATACAGCAGACCATCTCCGGTCCTGGCTCAACAGTGATTCCCTGAAAAGCATCAGA 

TACAAAATTGTCAATTTTGACCCTAAACTTTTGGAAGGAAAAGTAAAGGAGGATCCTGACCAGGGGGAATCCAT 

GAAACCTTTAACCTTTGCAAGGTTCTACTTGCCAATTCTGGTTCCCAGCGCA7VAGAAGGCCATATACATGGATG 

ATGATGTAATTGTGCAAGGTGATATTCTTGCCCTTTACAATACAGCACTGAAGCCAGGACATGCAGCTGCATTT 

TCAGAAGATTGTGATTCAGCCTCTACTAAAGTTGTCATCCGTGGAGCAGGAAACCAGTACAATTACATTGGCTA 

TCTTGACTATAAAAAGGAAAGAATTCGTAAGCTTTCCATGAAAGCCAGCACTTGCTCATTTAATCCTGGAGTTT 

TTGTTGCAAACCTGACGGAATGGAAACGACAGAATATAACTAACCAACTGGAAAAATGGATGAAACTCAATGTA 

GAAGAGGGACTGTATAGCAGAACCCTGGCTGGTAGCATCACAACACCTCCTCTGCTTATCGTATTTTATCAACA 

GCACTCTACCATCGATCCTATGTGGAATGTCCGCCACCTTGGTTCCAGTGCTGGAAAACGATATTCACCTCAGT 

TTGTAAAGGCTGCCAAGTTACTCCATTGGAATGGACATTTGAAGCCATGGGGMGGACTGCTTCATATACTGAT 

GTTTGGGAAAAATGGTATATTCCAGACCCAACAGGCAAATTCAACCTAATCCGAAGATATACCGAGATCTCAAA 

CATAAAGT^AACAGAATTTGAACTGTAAGCAAGCATTTCTCAGGAAGTCCTGGAAGATAGCATGCATGGGAAG 

TAACAGTTGCTAGGCTTCAATGCCTATCGGTAGCAAGCCATGGAAAAAGATGTGTCAGCTAGGTAAAGATGACA 

AACTGCCCTGTCTGGCAGTCAGCTTCCCAGACAGACTATAGACTATAAATATGTCTCCATCTGCCTTACCAAGT 

GTTTTCTTACTACAATGCTGAATGACTGGAAAGAAGAACTGATATGGCTAGTTCAGCTAGCTGGTACAGATAAT 

TCAAAACTGCTGTTGGTTTTAATTTTGTAACCTGTGGCCTGATCTGTAAATAAAACTTACATTTTTC ,^ 
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FIGURE 144 

MSFRKVNIIILVLAVALFLLVLHHNFLSLSSLLRNEVTDSGIVGPQPIDFVPNALRHAVDGR 
QEE I P WIAASE DRLGGAIAAINS IQHNTRSNVI FY! VTLNNTADHLRS WLNS DSLKS I RYK 
IVNFDPKLLEGKVKEDPDQGESMKPLTFARFYLPILVPSAKKAIYMDDDVIVQGDILALYNT 
ALKPGHAAAFSEDCDSASTKWIRGAGNQYNYIGYLDYKKERIRICLSMPCASTCSFNPGVFVA 
NLTEWKRQNITNQLEKWMKLNVEEGLYSRTLAGSITTPPLLIVFYQQHSTIDPMWNVRHLGS 
SAGKRYSPQFVKAAKLLHWNGHLKPWGRTASYTDVWEKWYIPDPTGKFNLIRRYTEISNIK 
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FIGURE 145 

AAACTTGACGCCATGAAGATCCCGGTCCTTCCTGCCGTGGTGCTCCTCTCCCTCCTGGTGCT 
CCACTCTGCCCAGGGAGCCACCCTGGGTGGTCCTGAGGAAGAAAGCACCATTGAGAATTATG 
CGTCACGACCCGAGGCCTTTAACACCCCGTTCCTGAACATCGACAAATTGCGATCTGCGTTT 

Sggctgatgagttcctgaactggcacgccctctttgagtctatcaaaaggaaacttccttt 

CCTCAACTGGGATGCCTTTCCTAAGCTGAAAGGACTGAGGAGCGCAACTCCTGATGCCCAGT 

gaccatgacctccactggaagagggggctagcgtgagcgctgattctcaacctaccataact 

CTTTCCTGCCTCAGGAACTCCAATAAAACATTTTCCATCCAAA 



wo 01/93983 



PCT/USOl/17800 



148/246 



FIGURE 146 

MKIPVLPAWLLSLLVLHSAQGATLGGPEEESTIENYASRPEAFNTPFLNIDKLRSAFI^DE 
FLNWHALFESIKRKLPFLNWDAFPKLKGLRSATPDAQ 
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FTGURE 147 

CCTCTGTCCACTGCTTTCGTGAAGACAAGATGAAGTTCACAATTGTCTTTGCTGGACTTCTT 
GGAGTCTTTCTAGCTCCTGCCCTAGCTAACTATAATATCAACGTCAATGATGACAACAACAA 
TGCTGGAAGTGGGCAGCAGTCAGTGAGTGTCAACAATGAACACAATGTGGCCAATGTTGACA 
ATAACAACGGATGGGACTCCTGGAATTCCATCTGGGATTATGGAAATGGCTTTGCTGCAACC 
AGACTCTTTCAAAAGAAGACATGCATTGTGCACAAAATGAACAAGGAAGTCATGCCCTCCAT 
TCAATCCCTTGATGCACTGGTCAAGGAAAAGAAGCTTCAGGGTAAGGGACCAGGAGGACCAC 
CTCCCAAGGGCCTGATGTACTCAGTCAACCCAAACAAAGTCGATGACCTGAGCAAGTTCGGA 
AAAAACATTGCAAACATGTGTCGTGGGATTCCAACATACATGGCTGAGGAGATGCAAGAGGC 
AAGCCTGTTTTTTTACTCAGGAACGTGCTACACGACCAGTGTACTATGGATTGTGGACATTT 
CCTTCTGTGGAGACACGGTGGAGAACTAAACAATTTTTTAAAGCCACTATGGATTTAGTCAT 
CTGT^TATGCTGTGCAGAAAAAATATGGGCTCCAGTGGTTTTTACCATGTCATTCTGAAATT 
TTTCTCTACTAGTTATGTTTGATTTCTTTAAGTTTCAATAAAATCATTTAGCATTGAAAAAAA 



, WO 01/93983 



PCT/US01/r7800 



150/246 

FIGURE 148 

MKFTIVFAGLLGVFLAPALANYNINVNDDNNNAGSGQQSVSVNNEHNVANVDNNNGWDSWNS 
IWDYGNGFAATRLFQKKTCIVHICMNKEVMPSIQSLDALVKEKKLQGKGPGGPPPKGLMYSVN 
PNKVDDLSKFGKNIANMCRGIPTYMAEEMQEASLFFYSGTCYTTSVLWIVDISFCGDTVEN 

Signal Pep-tlde: 

amino acids 1-20 

N-myristoylation S±t:es : 

amino acids 67-72, 118-123, 163-168 

Flavodoxin prctexn homology: 

amino acids 156-174 
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FIGURE 149 

GGCACGAGCCAGGAACTAGGAGGTTCTCACTGCCCGAGCAGAGGCCCTACACCCACCGAGGC 
ATGGGGCTCCCTGGGCTGTTCTGCTTGGCCGTGCTGGCTGCCAGCAGCTTCTCCAAGGCACG 
GGAGGAAGAAATTACCCCTGTGGTCTCCATTGCCTACAAAGTCCTGGAAGTTTTCCCCAAAG 
GCCGCTGGGTGCTCATAACCTGCTGTGCACCCCAGCCACCACCGCCCATCACCTATTCCCTC 
TGTGGAACCAAGAACATCAAGGTGGCCAAGAAGGTGGTGAAGACCCACGAGCCGGCCTCCTT 
CAACCTCAACGTCACACTCAAGTCCAGTCCAGACCTGCTCACCTACTTCTGCCGGGCGTCCT 
CCACCTCAGGTGCCCATGTGGACAGTGCCAGGCTACAGATGCACTGGGAGCTGTGGTCCAAG 
CCAGTGTCTGAGCTGCGGGCCAACTTCACTCTGCAGGACAGAGGGGCAGGCCCCAGGGTGGA 
GATGATCTGCCAGGCGTCCTCGGGCAGCCCACCTATCACCAACAGCCTGATCGGGAAGGATG 
GGCAGGTCCACCTGCAGCAGAGACCATGCCACAGGCAGCCTGCCAACTTCTCCTTCCTGCCG 
AGCCAGACATCGGACTGGTTCTGGTGCCAGGCTGCAAACAACGCCAATGTCCAGCACAGCGC 
CCTCACAGTGGTGCCCCCAGGTGGTGACCAGAAGATGGAGGACTGGCAGGGTCCCCTGGAGA 
GCCCCATCCTTGCCTTGCCGCTCTACAGGAGCACCCGCCGTCTGAGTGAAGAGGAGTTTGGG 
GGGTTCAGGATAGGGAATGGGGAGGTCAGAGGACGCAAAGCAGCAGCCATGTAGAATGAACC 
GTCCAGAGAGCCAAGCACGGCAGAGGACTGCAGGCCATCAGCGTGCACTGTTCGTATTTGGA 
GTTCATGCAAAATGAGTGTGTTTTAGCTGCTCTTGCCACAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 150 

MGLPGLFCLAVLAASSFSKAREEEITPWSIAYKVLEVFPKGRWVLITCCAPQPPPPITYSL 
CGTKNIKVAKKWKTHEPASFNLNVTLKSSPDLLTYFCE^SSTSGAHVDSARLQMHWELWSK 
PVSELRANFTLQDRGAGPRVEMICQASSGSPPITNSLIGKDGQVHLQQRPCHRQPANFSFLP 
SQTSDWFWCQAANNANVQHSALTWPPGGDQKMEDWQGPLESPILALPLYRSTRRLSEEEFG 
GFRIGNGEVRGRKAAAM 

Signal Peptide: 

amino acids 1-18 

N-glycosylation Si-bes : 

amino acids 86-89, 132-135, 181-184 
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FIGURE 151 



GCGTGGGGATGTCTAGGAGCTCGAAGGTGGTGCTGGGCCTCTCGGTGCTGCTGACGGCGGCC 
ACAGTGGCCGGCGTACATGTGAAGCAGCAGTGGGACCAGCAGAGGCTTCGTGACGGAGTTAT 
CAGAGACATTGAGAGGCAAATTCGGAAAAAAGAAAACATTCGTCTTTTGGGAGAACAGATTA 
TTTTGACTGAGCAACTTGAAGCAGAAAGAGAGAAGATGTTATTGGCAAAAGGATCTCAAAAA 
TCATGACTTGAATGTGAAATATCTGTTGGACAGACAACACGAGTTTGTGTGTGTGTGTTGAT 
GGAGAGTAGCTTAGTAGTATCTTCATCTTTTTTTTTGGTCACTGTCCTTTTAAACTTGATCA 
AATAAAGGACAGTGGGTCATATAAGTTACTGCTTTCAGGGTCCCTTATATCTGAATAAAGGA 
GTGTGGGCAGACACTTTTTGGAAGAGTCTGTCTGGGTGATCCTGGTAGAAGCCCCATTAGGG 
TCACTGTCCAGTGCTTAGGGTTGTTACTGAGAAGCACTGCCGAGCTTGTGAGAAGGAAGGGA 
TGGATAGTAGCATCCACCTGAGTAGTCTGATCAGTCGGCATGATGACGAAGCCACGAGAACA 
TCGACCTCAGAAGGACTGGAGGMGGTGAAGTGGAGGGAGAGACGCTCCTGATCGTCGAATCC 



BNSDOCID <WO 01939e3A1 I > 



wo 01/93983 PCT/USOl/17800 

154/246 

FIGURE 152 



MSRSSKWLGLSVLLTAATVAGVHVKQQWDQQRLRDGVIRDIERQIRKKENIRLLGEQIILT 
EQLEAEREKMLLAKGSQKS 



BNSDOC1D:<WO 0193983A1 I > 



' ^ wo 01/93983 



PCT/USOl/1 78(10 



155/246 

FTGURE 153 



AATGTGAGAGGGGCTGATGGAAGCTGATAGGCAGGACTGGAGTGTTAGCACCAGTACTGGAT 

GTGACAGCAGGCAGAGGAGCACTTAGCAGCTTATTCAGTGTCCGATTCTGATTCCGGCAAGG 

ATCCAAGCATGGAATGCTGCCGTCGGGCAACTCCTGGCACACTGCTCCTCTTTCTGGCTTTC 

CTGCTCCTGAGTTCCAGGACCGCACGCTCCGAGGAGGACCGGGACGGCCTATGGGATGCCTG 

GGGCCCATGGAGTGAATGCTCACGCACCTGCGGGGGAGGGGCCTCCTACTCTCTGAGGCGCT 

GCCTGAGCAGCAAGAGCTGTGAAGGAAGAAATATCCGATACAGAACATGCAGTAATGTGGAC 

TGCCCACCAGAAGCAGGTGATTTCCGAGCTCAGCAATGCTCAGCTCATAATGATGTCAAGCA 

CCATGGCCAGTTTTATGAATGGCTTCCTGTGTCTAATGACCCTGACAACCCATGTTCACTCA 

AGTGCCAAGCCAAAGGAACAACCCTGGTTGTTGAACTAGCACCTAAGGTCTTAGATGGTACG 

CGTTGCTATACAGAATCTTTGGATATGTGCATCAGTGGTTTATGCCAAATTGTTGGCTGCGA 

TCACCAGCTGGGAAGCACCGTCAAGGAAGATAACTGTGGGGTCTGCAACGGAGATGGGTCCA 

CCTGCCGGCTGGTCCGAGGGCAGTATAAATCCCAGCTCTCCGCAACCAAATCGGATGATACT 

GTGGTTGCACTTCCCTATGGAAGTAGACATATTCGCCTTGTCTTAAAAGGTCCTGATCACTT 

ATATCTGGAAACCAAAACCCTCCAGGGGACTAAAGGTGAAAACAGTCTCAGCTCCACAGGAA 

CTTTCCTTGTGGACAATTCTAGTGTGGACTTCCAGAAATTTCCAGACAAAGAGATACTGAGA 

ATGGCTGGACCACTCACAGCAGATTTCATTGTCAAGATTCGTAACTCGGGCTCCGCTGACAG 

TACAGTCCAGTTCATCTTCTATCAACCCATCATCCACCGATGGAGGGAGACGGATTTCTTTC 

CTTGCTCAGCAACCTGTGGAGGAGGTTATCAGCTGACATCGGCTGAGTGCTACGATCTGAGG 

AGCAACCGTGTGGTTGCTGACCAATACTGTCACTATTACCCAGAGAACATCAAACCCAAACC 

CAAGCTTCAGGAGTGCAACTTGGATCCTTGTCCAGCCAGTGACGGATACAAGCAGATCATGC 

CTTATGACCTCTACCATCCCCTTCCTCGGTGGGAGGCCACCCCATGGACCGCGTGCTCCTCC 

TCGTGTGGGGGGGGCATCCAGAGCCGGGCAGTTTCCTGTGTGGAGGAGGACATCCAGGGGCA 

TGTCACTTCAGTGGAAGAGTGGAAATGCATGTACACCCCTAAGATGCCCATCGCGCAGCCCT 

GCAACATTTTTGACTGCCCTAAATGGCTGGCACAGGAGTGGTCTCCGTGCACAGTGACATGT 

GGCCAGGGCCTCAGATACCGTGTGGTCCTCTGCATCGACCATCGAGGAATGCACACAGGAGG 

CTGTAGCCCAAAAACAAAGCCCCACATAAAAGAGGAATGCATCGTACCCACTCCCTGCTATA 

AACCCAAAGAGAAACTTCCAGTCGAGGCCAAGTTGCCATGGTTCAAACAAGCTCAAGAGCTA 

GAAGAAGGAGCTGCTGTGTCAGAGGAGCCCTCGTAAGTTGTAAAAGCACAGACTGTTCTATA 

TTTGAAACTGTTTTGTTTAAAGAAAGCAGTGTCTCACTGGTTGTAGCTTTCATGGGTTCTGA 

ACTAAGTGTAATCATCTCACCAAAGCTTTTTGGCTCTCAAATTAAAGATTGATTAGTTTCAA 

AAAAAAAAA 
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FIGURE 154 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA58847 
<subunit 1 of 1, 525 aa, 1 stop 
<MW: 58416, pi: 6.62, NX{S/T): 1 

MECCRRATPGTLLLFLAFLLLSSRTARSEEDRDGLWDAWGPWSECSRTCGGGASYSLRRCLS 
SKSCEGRNIRYRTCSNVDCPPEAGDFRAQQCSAHNDVKHHGQFYEWLPVSNDPDNPCSLKCQ 
AKGTTLWELAPKVLDGTRCYTESLDMCISGLCQIVGCDHQLGSTVKEDNCGVCNGDGSTCR 
LVRGQYKSQLSATKSDDTVVALPYGSRHIRLVLKGPDHLYLETKTLQGTKGENSLSSTGTFL 
VDNSSVDFQKFPDKEILRMAGPLTADFIVKIRNSGSADSTVQFIFYQPIIHRWRETDFFPCS 
ATCGGGYQLTSAECYDLRSNRWADQYCHYYPENIKPKPKLQECNLDPCPASDGYKQIMPYD 
LYHPLPRWEATPWTACSSSCGGGIQSRAVSCVEEDIQGHVTSVEEWKCMYTPKMPIAQPCNI 
FDCPKWLAQEWSPCTVTCGQGLRYRWLCIDHRGMHTGGCSPKTKPHIKEECIVPTPCYKPK 
EKLPVEAKLPWFKQAQELEEGAAVSEEPS 

Xmpor-tan-b features : 
Signal peptilde : 

amino acids 1-25 

N-glycosylation s±-te. 

amino acids 251-254 

Thrombospondin 1 

amino acids 385-399 

von Wxllebrand factor type C domain proteins 

amino acids 385-399, 445-459 and 42-56 
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FIGURE 155 



GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAG/^GGCTGCAGACCCAGAGGGAGGGAGGACAGGG 

AGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGCAAGGAGGAGACCCTGGTGGGAG 

GAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAGTTCCAGGGGCCCCXGGCCTGCCTCCTGCTGGCC 

CTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAGCGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGC 

CCTTGGACATGGCCTGGGAGACGCCCTGAGCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAG 

CTGGCTCTAAAGTCAGTGAGGCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTTCCA 

GGCTTTGGCGCAGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAAACACTGGGCACGA 

GATTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGGGTGCCTG 

GCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGGCCTTGGAGGCCAGGGC 

CAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCGGAAACTCAGCAGGCAGCTTTGG^^ 

GAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGAGGGCCACCAAACTTTGGGACCAACACTCAGGGAG 

CTGTGGCCCAGCCTGGCTATGGTTCAGTGAGAGCCAGCAACCAGAATGAAGGGTGCACGAATCCCCCACCATCT 

GGCTCAGGTGGAGGCTCCAGCAACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCA^ 

TGGTGACAACAACAATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCA 

GCAGTGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGTCCTCC 

TGGGGATCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGACATAAACCCGGGTG 

TGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGGCTTCAGAGGACAGGGAGTTTCCA 

GCAACATGAGGGAAATAAGCAAAGAGGGCAATCGCCTCCTTGGAGGCTCTGGAGACAATTATCGGGGGCAAGGG 

tc^gctgSaSt 

GTTTAACTTTGACACTTTCTGGAAGAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGG 

accagagaagctctcgcatcccgtgacctccagacaaggagccaccagattggatgggagcccccacactccct 

CCTTAAAACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAAAAA 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
aaa7\a7^aaaaaaaaaaaaaaaaaa2wiaaa7la. 



P.CT/IJ.S01/17«(M) 



158/246 

FIGURE 156 

></usr/seqdb2/sst/DNA/Dnaseqs.minVss.DNA59212 
Xsubunit 1 of 1, 440 aa, 1 stop 
XMW: 42208, pi: 6.36, NX(S/T): 1 

MKFQGPLACLLLALCLGSGEAGPLQSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGA 

AGSKVSEALGQGTREAVGTGVRQVPGFGAADALGNRVGEAAHALGNTGHEIGRQAEDVIRHG 

ADAVRGSWQGVPGHSGAWETSGGHGIFGSQGGLGGQGQGNPGGLGTPWVHGYPGNSAGSFGM 

NPQGAPWGQGGNGGPPNFGTNTQGAVAQPGYGSVRASNQNEGCTNPPPSGSGGGSSNSGGGS 

GSQSGSSGSGSNGDNNNGSSSGGSSSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSW 

GSSTGSSSGNHGGSGGGNGHKPGCEKPGNEARGSGESGIQGFRGQGVSSNMREISKEGNRLL 

GGSGDNYRGQGSSWGSGGGDAVGGVNTVNSETSPGMFNFDTFWKNFKSKLGFINWDAINKDQ 
RSSRIP 



Signal pept:xde: 

amino acids 1-21 

N-glycosylation site. 

amino acids 265-269 



Glycosamlnoglycan attachment site. 

amino acids 235-239, 237-241, 244-248, 255-259, 324-328, 388-392 
Casein kinase II phosphorylation site. 

amino acids 26-30, 109-113, 259-263, 300-304, 304-308 



N-myrlstoylatlon site. 

amino acids 17-23, 32-38, 42-48, 50-56, 60-66, 61-67, 64-70, 

74-80, 90-96; 96-102, 130-136, 140-146, 149-155, 152-158, 

155-161, 159-165, 163-169, 178-184, 190-196, 194-200, 199-205, 

218-224, 236-242, 238-244, 239-245, 240-246, 245-251, 246-252, 

249-252, 253-259, 256-262, 266-272, 270-276, 271-277, 275-281, 

279-285, 283-289, 284-290, 287-293, 288-294, 291-297, 292-298, 

295-301, 298-304, 305-311, 311-317, 315-321, 319-325, 322-328, 

323-329, 325-331, 343-349, 354-360, 356-362, 374-380, 381-387, 

383-389, 387-393, 389-395, 395-401 

Cell attachment sequence. 

amino acids 301-304 
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FIGURE 157 

CCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCCCACGCGTCCGCC 
CACGCGTCCGGTGCAAGCTCGCGCCG^ 

?ctgcagc5gc8cggggcgcgaatgg^ 

CAATGACGGACATTAACCAGACT 

AACGTCACAGTCCGAACTGC^^ 

GAAACTTGCGGGTCCTAGAAGT^^ 

GAGACATTGTGCGCCTGCCAGATCCGCCGGCCGCGGAC^^ 
GCCCTGCATATAATTAGCCT^^ 

i ll IS 

C§C§TC?ACGGGCTt6GGAAGCTSc^^^ 

CTTCCAGGACTGCCGCAGCCT^ 

TrrrrfiGrTTGTTTAAGCTC^^ 

?crCGCCTCATCTCCCTGCACTC^^ 

GGTTTGGAACCTGGAGAAAKTi^ 

TGCCGCACCTGCAGTCCCTGCA^ 

AAGTCCCTGACAAGCATCA^ 

GCTCAGCAACTT^CAGGGGCGCra^ 

TCCTGGACGCCGTGTACG^ 

GTCACCAACCGCAGTGATCTGGG^ 

CGACGGCACATTCGAGCCTGC^ 

TGTTTCCCAGCcIicCTCAGi^ 
CATGcScAGATGGCTGCCATGT^ 

TGGTGATCATCAACGAGTATGGCTCGTGTACCTGCCACCAGC^^ 

rArTGGCTCTCAACCCATGCGC^ 

CTCCTTCTCTGTGCTCTGA^ 

CTTTATTGTGTCTTAAAAAC 

TATCTTAAATTTCATA^ 

AAAGGTGGCCATAAGACAGAGA^ 

AACATCATGTATGTAGAAGA^^ 

TGGGAGCTTAAGAGCAAATGATG^ 

TTGTGTGTCTTTGTAGGCAAGCAA^ 

GCCTCTAGCTCTGGAGATT^ 

AAGGTTTTGTAACACTTGAAATCT^^ 

cctSaagcaaactactaagcattta^ 

CCACAGAGGGTGCTMTCTCATT^^ 

GGCATTGTGATGGATTGACCCTCC^^ 

TTTCGAATATTTATATAGAAA^^ 

^^^^5^^^S^^^5^£^cagaggaagcaggttaaatgagacctgtcctctgctgcactcaga^^ 

rrCTGATGCTCAGATCTTAGC^ 

aS5acaaagttaccatcgcaaag^ 

TCTTCTGAACTCATCAAAG 
ATTTAGCATCAACAACACATTTA^^ 

CTTGTCAGCMGTTTGATGCCT^^ 

AicM^GTGTCATAATGTTT^^^ 
GCTGATTTGGGTCTGCCAT^ 

CTGAAATATATTTTGAGATAGGTTTAGAATGTCA 
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FIGURE 158 

MDFLLLGLCLYWLLRRPSGWLCLLGACFQMLPAAPSGCPQLCRCEGRLLYCEALNLTEAPHNLSGLLGLSLRy 
NSLSELRAGQFTGLMQLTWLYLDHNHICSVQGDAFQKLRRVKELTLSSNQITQLPNTTFRPMPNLRSVDLSYNK 
IiQALAPDLFHGLRKLTTLHMRANAIQFVPVRIFQDCRSLKFLDIGYNQLKSIARNSFAGLFKLTELHLEHNDLV 
KVNFAHFPRLISLHSLCLRRNKVAIWSSLDWVWNLEKMDLSGNEIEYMEPHVFETVPHLQSLQLDSNRLTYIE 
PRIL^3SWKSLTSITLAGNLWDCGRNVCALASWLSNFQGRYEX5NLQCASPEYAQGEDVLDAVYAFHLCEDGAEPT 
SGHLLSAVTNRSDLGPPASSATTLADGGEGQHDGTFEPATVALPGGEHAENAVQIHKWTGTMALIFSFLIWL 
VLYVSWKCFPASLRQLRQCFVTQRRKQKQKQTMHQMAAMSAQEYYVDYKPNHIEGALVIINEYGSCTCHQQPAR 
ECEV 
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FIGURE 159 

CAGAGAGGAGGCTTTGGGAATTGTCCAGCAGAAACAGAGAAGTCTGAGGTGGTGTCAAGACA 

AAAGATGCTTCAGCTTTGGAAACTTGTTCTCCTGTGCGGCGTGCTCACTGGGACCTCAGAGTCT 

CTTCTTGACAATCTTGGCAATGACCTAAGCAATGTCGTGGATAAGCTGGAACCTGTTCTTCA 

CGAGGGACTTGAGACAGTTGACAATACTCTTAAAGGCATCCTTGAGAAACTGAAGGTCGACC 

TAGGAGTGCTTCAGAAATCCAGTGCTTGGCAACTGGCCAAGCAGAAGGCCCAGGAAGCTGAG 

AAATTGCTGAACAATGTCATTTCTAAGCTGCTTCCAACTAACACGGACATTTTTGGGTTGAA 

AATCAGCAACTCCCTCATCCTGGATGTCAAAGCTGAACCGATCGATGATGGCAAAGGCCTTA 

ACCTGAGCTTCCCTGTCACCGCGAATGTCACTGTGGCCGGGCCCATCATTGGCCAGATTATC 

AACCTGAAAGCCTCCTTGGACCTCCTGACCGCAGTCACAATTGAAACTGATCCCCAGACACA 

CCAGCCTGTTGCCGTCCTGGGAGAATGCGCCAGTGACCCAACCAGCATCTCACTTTCCTTGC 

TGGACAAACACAGCCAAATCATCAACAAGTTCGTGAATAGCGTGATCAACACGCTGAAAAGC 

ACTGTATCCTCCCTGCTGCAGAAGGAGATATGTCCACTGATCCGCATCTTCATCCACTCCCT 

GGATGTGAATGTCATTCAGCAGGTCGTCGATAATCCTCAGCACAAAACCCAGCTGCAAACCC 

TCATCTGAAGAGGACGAATGAGGAGGACCACTGTGGTGCATGCTGATTGGTTCCCAGTGGCT 

TGCCCCACCCCCTTATAGCATCTCCCTCCAGGAAGCTGCTGCCACCACCTAACCAGCGTGAA 

AGCCTGAGTCCCACCAGAAGGACCTTCCCAGATACCCCTTCTCCTCACAGTCAGAACAGCAG 

CCTCTACACATGTTGTCCTGCCCCTGGCAATAAAGGCCCATTTCTGCACCCTTAA 
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FIGURE 160 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA59622 
Xsubunit 1 of 1, 249 aa, 1 stop 
XMW: 27011, pi: 5.48, NX(S/T): 2 

MLQLWKLVLLCGVLTGTSESLLDNLGNDLSNWDKLEPVLHEGLETVDNTLKGILEKLKV 
DLGVLQKSSAWQLAKQKAQEAEKLLNNVISKLLPTNTDIFGLKISNSLILDVKAEPIDDG 
KGLNLSFPVTANVTVAGPIIGQIINLKASLDLLTAVTIETDPQTHQPVAVLGECASDPTS 
ISLSLLDKHSQIINKFVNSVINTLKSTVSSLLQKEICPLIRIFIHSLDVNVIQQWDNPQ 
HKTQLQTLI 

Xmpor-ban-t f ea-tures : 
Signal peptide: 

Amino acids 1-15 

N- glycosylate on sites: 

Amino acids 124-128 ; 132-136 



N-myrlstoylatlon sites : 

Amino acids 12-18; 16-22; 26-32; 101-107 ; 122-128 ; 141-147 



Ijeuclne zipper pattern: 

Amino acids 44-66 
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FIGURE 161 

CAGCCACAGACGGGTCM6AGCGCGGTATTACTGCTGGCCCTCCTGGGGTTCATCCTCCCAC 

TGCCAGGAGTGCAGGCGCTGCTCTGCCAGTTTGGGACAGTTCAGCATGTGTGGAAGGTGTCC 

GACCTACCCCGGCAATGGACCCCTAAGAACACCAGCTGCGACAGCGGCTTGGGGTGCCAGGA 

CACGTTGATGCTCATTGAGAGCGGACCCCAAGTGAGCCTGGTGCTCTCCAAGGGCTGCACGG 

AGGCCAAGGACCAGGAGCCCCGCGTCACTGAGCACCGGATGGGCCCCGGCCTCTCCCTGATC 

TCCTACACCTTCGTGTGCCGCCAGGAGGACTTCTGCAACAACCTCGTTAACTCCCTCCCGCT 

TTGGGCCCCACAGCCCCCAGCAGACCCAGGATCCTTGAGGTGCCCAGTCTGCTTGTCTATGG 

AAGGCTGTCTGGAGGGGACAACAGAAGAGATCTGCCCCAAGGGGACCACACACTGTTATGAT 

GGCCTCCTCAGGCTCAGGGGAGGAGGCATCTTCTCCAATCTGAGAGTCCAGGGATGCATGCC 

CCAGCCAGGTTGCAACCTGCTCAATGGGACACAGGAAATTGGGCCCGTGGGTATGACTGAGA 

ACTGCAATAGGAAAGATTTTCTGACCTGTCATCGGGGGACCACCATTATGACACACGGAAAC 

TTGGCTCAAGAACCCACTGATTGGACCACATCGAATACCGAGATGTGCGAGGTGGGGCAGGT 

GTGTCAGGAGACGCTGCTGCTCATAGATGTAGGACTCACATCAACCCTGGTGGGGACAAAAG 

GCTGCAGCACTGTTGGGGCTCAAAATTCCCAGAAGACCACCATCCACTCAGCCCCTCCTGGG 

GTGCTTGTGGCCTCCTATACCCACTTCTGCTCCTCGGACCTGTGCAATAGTGCCAGCAGCAG 

CAGCGTTCTGCTGAACTCCCTCCCTCCTCAAGCTGCCCCTGTCCCAGGAGACCGGCAGTGTC 

CTACCTGTGTGCAGCCCCTTGGAACCTGTTCAAGTGGCTCCCCCCGAATGACCTGCCCCAGG 

GGCGCCACTCATTGTTATGATGGGTACATTCATCTCTCAGGAGGTGGGCTGTCCACCAAAAT 

GAGCATTCAGGGCTGCGTGGCCCAACCTTCCAGCTTCTTGTTGAACCACACCAGACAAATCG 

GGATCTTCTCTGCGCGTGAGAAGCGTGATGTGCAGCCTCCTGCCTCTCAGCATGAGGGAGGT 

GGGGCTGAGGGCCTGGAGTCTCTCACTTGGGGGGTGGGGCTGGCACTGGCCCCAGCGCTGTG 

GTGGGGAGTGGTTTGCCCTTCCTGCTAACTCTATTACCCCCACGATTCTTCACCGCTGCTGA 

CCACCCACACTCAACCTCCCTCTGACCTCATAACCTAATGGCCTTGGACACCAGATTCTTTC 

CCATTCTGTCCATGAATCATCTTCCCCACACACAATCATTCATATCTACTCACCTAACAGCA 

ACACTGGGGAGAGCCTGGAGCATCCGGACTTGCCCTATGGGAGAGGGGACGCTGGAGGAGTG 

GCTGCATGTATCTGATAATACAGACCCTGTCCTTTCA 
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FIGURE 162 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA59847 
Xsubunit 1 of 1, 4 37 aa, 1 stop 
XMW: 46363, pi: 6.22, NX(S/T): 3 

MSAVLLLALLGFILPLPGVQALLCQFGTVQHVWfCVSDLPRQWTPKNTSCDSGLGCQDTLM 
LIESGPQVSLVLSKGCTEAKDQEPRVTEHRMGPGLSLISYTFVCRQEDFCNNLVNSLPLW 
APQPPADPGSLRCPVCLSMEGCLEGTTEEICPKGTTHCYDGLLRLRGGGIFSNLRVQGCM 
PQPGCNLLNGTQEIGPVGMTENCNRKDFLTCHRGTTIMTHGNLAQEPTDWTTSNTEMCEV 
GQVCQETLLLIDVGLTSTLVGTKGCSTVGAQNSQKTTIHSAPPGVLVASYTHFCSSDLCN 
SASSSSVLLNSLPPQAAPVPGDRQCPTCVQPLGTCSSGSPRMTCPRGATHCYDGYIHLSG 
GGLSTKMSIQGCVAQPSSFLLNHTRQIGIFSAREKRDVQPPASQHEGGGAEGLESLTWGV 
GLAIiAPALWWGVVCPSC 



Xmporiian't fea-bures of -the pro-be±n: 
Signal peptide: 

Amino acids 1-15 

Transmembrane domain: 

Amino acids 243-260 

N-glycosylation sl-tes : 

Amino acids 46-50; 189-193; 382-386 

Glycosamlnoglycan a-b'tachment: si-be s : 

Amino acids 51-55; 359-363 

N-myristoylation si-tes : 

Amino acids 54-60; 75-81; 141-14 7 ; 154-160 ; 168-174 ; 169-175 ; 

198-204; 254-2 60; 261-267; 269-275; 284-290; 333-339 
347-353; 360-366; 3 61-367; 388-394; 4 08-414; 4 19-425 
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FTGURE 163 

iiiii E iissts^^^^^^^ 
EiilEsss^i^GSS^^^^ 

acS?§cag^Sggmgctgm^ 

rrrrr^rGGCCOTCATCGCATCACCTGCATCTATGAT^^^ 

tgt5c?t^ccSgaccaagKagtca^^^ 

It^Gl^GSSiTCATTT^AAACTCCRGACAAAGAGAAAGCTGCCTCTG^^ 

^gSaStgtSttggcagctgttctacaggacagtgaggctatagccccttcacaata^^^ 

iiilElG^^ssL^^^^^^^^^ 
iiii iisb^^^^^^^ 

Trl^^TCTCGTTTCA^TTGT^ 
?^?Ic^G?GA^GATACAGCT^^ 

^?AGCCAGT???CA?GTCTGC^^ 
?^GGGTGAGGACCCC^C?C^^^ 
ATAAAAGTGACACTGAGCAT^AAAAAAAAAAAAA 
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FIGURE 164 

MMVALRGASALLVLFLAAFLPPPQCTQDPAMVHYIYQRFRVLEQGLEKCTQATRAYIQEFQEFSKNISVMLGRC 

QTYTSEYKSAVGNLALRVERAQREIDYIQYLREADECIVSEDKTLAEMLLQEAEEEKKIRTLLNASCDNfi^LMGI 

KSLKIVKKMMDTHGSWMKDAVYNSPKVYLLIGSRNNTVWEFANIRAFMEDNTKPAPRKQILTLSWQGTGQVIYK 

GFLFFHNQATSNEIIKYNLQKRTVEDRMLLPGGVGRALVYQHSPSTYIDLAVDEHGLWAIHSGPGTHSHLVLTK 

lEPGTLGVEHSWDTPCRSQDAEASFLLCGVLYWYSTGGQGPHRITCIYDPLGTISEEDLPNLFFPKRPRSHSM 
IHYNPRDKQLYAWNEGNQIIYKLQTKRKLPLK 
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FIGURE 165 

TGGCCTCCCCAGCTTGCCAGGCACAAGGCTGAGCGGGAGGAAGCGAGAGGCATCTAAGCAGGCAGTGTTTTGCC 
TTCACCCCAAGTGACCATCAGAGGTGCCACGCGAGTCTCAATCATGCTCCTCCTAGTAACTGTGTCTGACTGTG 
CTGTGATCACAGGGGCCTGTGAGCGGGATGTCCAGTGTGGGGCAGGCACCTGCTGTGCCATCAGCCTGTGGCTT 
CGAGGGCTGCGGATGTGCACCCCGCTGGGGCGGGAAGGCGAGGAGTGCCACCCCGGCAGCCACAAGGTCCCCTT 
CTTCAGGAAACGCAAGCACCACACCTGTCCTTGCTTGCCCAACCTGCTGTGCTCCAGGTTCCCGGACGGCAGGT 
ACCGCTGCTCCATGGACTTGAAGAACATCAATTTTTAGGCGCTTGCCTGGTCTCAGGATACCCACCATCCTTTT 
CCTGAGCACAGCCTGGATTTTTATTTCTGCCATGAAACCCAGCTCCCATGACTCTCCCAGTCCCTACACTGACT 
ACCCTGATCTCTCTTGTCTAGTACGCACATATGCACACAGGCAGACATACCTCCCATCATGACATGGTCCCCAG 
GCTGGCCTGAGGATGTCACAGCTTGAGGCTGTGGTGTGAAAGGTGGCCAGCCTGGTTCTCTTCCCTGCTCAGGC 
TGCCAGAGAGGTGGTAAATGGCAGAAAGGACATTCCCCCTCCCCTCCCCAGGTGACCTGCTCTCTTTCCTGGGC 
CCTGCCCCTCTCCCCACATGTATCCCTCGGTCTGAATTAGACATTCCTGGGCACAGGCTCTTGGGTGCATTGCT 
CAGAGTCCCAGGTCCTGGCCTGACCCTCAGGCCCTTCACGTGAGGTCTGTGAGGACCAATTTGTGGGTAGTTCA 
TCTTCCCTCGATTGGTTAACTCCTTAGTTTCAGACCACAGACTCAAGATTGGCTCTTCCCAGAGGGCAGCAGAC 
AGTCACCCCAAGGCAGGTGTAGGGAGCCCAGGGAGGCCAATCAGCCCCCTGAAGACTCTGGTCCCAGTCAGCCT 
GTGGCTTGTGGCCTGTGACCTGTGACCTTCTGCCAGAATTGTCATGCCTCTGAGGCCCCCTCTTACCACACTTT 
ACCAGTTAACCACTGAAGCCCCCAATTCCCACAGCTTTTCCATTAAAATGCAAATGGTGGTGGTTCAATCTAAT 
CTGATATTGACATATTAGAAGGCAATTAGGGTGTTTCCTTAT^CAACTCCTTTCCAAGGATCAGCCCTGAGAGC 
AGGTTGGTGACTTTGAGGAGGGCAGTCCTCTGTCCAGATTGGGGTGGGAGCAAGGGACAGGGAGCAGGGCAGGG 
GCTGAAAGGGGCACTGATTCAGACCAGGGAGGCAACTACACACCAACATGCTGGCTTTAGAATAAAAGCACCAA 

CTGAAAAAA 
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FIGURE 166 

MRGATRVSIMLLLVTVSDCAVITGACERDVQCGAGTCCAISLWLRGLRMCTPLGREGEECHPGSHKVPFFRKRK 
HHTCPCLPNLLCSRFPDGRYRCSMDLKNINF 

Important feratures: 
Signal peptide: 

amino acids 1-19 

Tyrosine kinase phosphorylation site: 

amino acids 88-95 

N-myristoylation sites: 

amino acids 33-39, 35-41, 46-52 
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FIGURE 167 

AACTCAAACTCCTCTCTCTGGGAAAACGCGGTGCTTGCTCCTCCCGGAGTGGCCTTGGCAGGGTGTTGGAGCCC 
TCGGTCTGCCCCGTCCGGTCTCTGGGGCCAAGGCTGGGTTTCCCTCATGTATGGCAAGAGCTCTACTCGTGCGG 
TGCTTCTTCTCCTTGGCATACAGCTCACAGCTCTTTGGCCTATAGCAGCTGTGGAAATTTATACCTCCCGGGTG 
CTGGAGGCTGTTAATGGGACAGATGCTCGGTTAAAATGCACTTTCTCCAGCTTTGCCCCTGTGGGTGATGCTCT 
AACAGTGACCTGGAATTTTCGTCCTCTAGACGGGGGACCTGAGCAGTTTGTATTCTACTACCACATAGATCCCT 
TCCAACCCATGAGTGGGCGGTTTAAGGACCGGGTGTCTTGGGATGGGAATCCTGAGCGGTACGATGCCTCCATC 
CTTCTCTGGAAACTGCAGTTCGACGACAATGGGACATACACCTGCCAGGTGAAGAACCCACCTGATGTTGATGG 
GGTGATAGGGGAGATCCGGCTCAGCGTCGTGCACACTGTACGCTTCTCTGAGATCCACTTCCTGGCTCTGGCCA 
TTGGCTCTGCCTGTGCACTGATGATCATAATAGTAATTGTAGTGGTCCTCTTCCAGCATTACCGGAAAAAGCGA 
TGGGCCGAAAGAGCTCATAAAGTGGTGGAGATAAAATCAAAAGAAGAGGAAAGGCTCAACCAAGAGAAZ\AAGGT 
CTCTGTTTATTTAGAAGACACAGACTAACAATTTTAGATGGAAGCTGAGATGATTTCCAAGAACAAGAACCCTA 
GTATTTCTTGAAGTTAATGGAAACTTTTCTTTGGCTTTTCCAGTTGTGACCCGTTTTCCAACCAGTTCTGCAGC 
ATATTAGATTCTAGACAAGCAACACCCCTCTGGAGCCAGCACAGTGCTCCTCCATATCACCAGTCATACACAGC 
CTCATTATTAAGGTCTTATTTAATTTCAGAGTGTAAATTTTTTCAAGTGCTCATTAGGTTTTATAAACAAGAAG 
CTACATTTTTGCCCTTAAGACACTACTTACAGTGTTATGACTTGTATACACATATATTGGTATCAAAGGGGATA 
AAAGCCAATTTGTCTGTTACATTTCCTTTCACGTATTTCTTTTAGCAGCACTTCTGCTACTAAAGTTAATGTGT 
TTACTCTCTTTCCTTCCCACATTCTC7VATTAAAAGGTGAGCTAAGCCTCCTCGGTGTTTCTGATTAACAGTAAA 
TCCTAAATTCAAACTGTTAAATGACATTTTTATTTTTATGTCTCTCCTTAACTATGAGACACATCTTGTTTTAC 
TGAATTTCTTTCAATATTCCAGGTGATAGATTTTTGTCG 
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FIGURE 168 

MYGKSSTRAVLLLLGIQLTALWPIAAVEIYTSRVLEAVNGTDARLKCTFSSFAPVGDALTVTWNFRPLDGGPEQ 
FVFYYHIDPFQPMSGRFKDRVSWDGNPERYDASILLWKLQFDDNGTYTCQVKNPPDVDGVIGEIRLSWHTVRF 
S E I HFLAIAIGS ACALM 1 1 1 VI VVVLFQH YRKKRWAERAHKVVE I KS KEEERLNQEKKVS VYLEDT D 
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FIGURE 169 

GAGCGAACATGGCAGCGCGTTGGCGGTTTTGGTGTGTCTCTGTGACCATGGTGGTGGCGCTG 

CTCATCGTTTGCGACGTTCCCTCAGCCTCTGCCCAAAGAAAGAAGGAGATGGTGTTATCTGA 

AAAGGTTAGTCAGCTGATGGAATGGACTAACAAAAGACCTGTAATAAGAATGAATGGAGACA 

AGTTCCGTCGCCTTGTGAAAGCCCCACCGAGAAATTACTCCGTTATCGTCATGTTCACTGCT 

CTCCAACTGCATAGACAGTGTGTCGTTTGCAAGCAAGCTGATGAAGAATTCCAGATCCTGGC 

AAACTCCTGGCGATACTCCAGTGCATTCACCAACAGGATATTTTTTGCCATGGTGGATTTTG 

ATGAAGGCTCTGATGTATTTCAGATGCTAAACATGAATTCAGCTCCAACTTTCATCAACTTT 

CCTGCAAAAGGGAAACCCAAACGGGGTGATACATATGAGXTACAGGTGCGGGGTTTTTCAGC 

TGAGCAGATTGCCCGGTGGATCGCCGACAGAACTGATGTCAATATTAGAGTGATTAGACCCC 

CAAATTATGCTGGTCCCCTTATGTTGGGATTGCTTTTGGCTGTTATTGGTGGACTTGTGTAT 

CTTCGAAGAAGTAATATGGAATTTCTCTTTAATAAAACTGGATGGGCTTTTGCAGCTTTGTG 

TTTTGTGCTTGCTATGACATCTGGTCAAATGTGGAACCATATAAGAGGACCACCATATGCCC 

ATAAGAATCCCCACACGGGACATGTGAATTATATCCATGGAAGCAGTCAAGCCCAGTTTGTA 

GCTGAAACACACATTGTTCTTCTGTTTAATGGTGGAGTTACCTTAGGAATGGTGCTTTTATG 

TGAAGCTGCTACCTCTGACATGGATATTGGAAAGCGAAAGATAATGTGTGTGGCTGGTATTG 

GACTTGTTGTATTATTCTTCAGTTGGATGCTCTCTATTTTTAGATCTAAATATCATGGCTAC 

CCATACAGCTTTCTGATGAGTTAAAAAGGTCCCAGAGATATATAGACACTGGAGTACTGGAA 

ATTGAAAAACGAAAATCGTGTGTGTTTGAAAAGAAGAATGCAACTTGTATATTTTGTATTAC 

CTCTTTTTTTCAAGTGATTTAAATAGTTAATCATTTAACCAAAGAAGATGTGTAGTGCCTTA 

ACAAGCAATCCTCTGTCAAAATCTGAGGTATTTGA7\AATAATTATCCTCTTAACCTTCTCTT 

CCCAGTGAACTTTATGGAACATTTAATTTAGTACAATTAAGTATATTATAAAAATTGTAAAA 

CTACTACTTTGTTTTAGTTAGAACAAAGCTCAAAACTACTTTAGTTAACTTGGTCATCTGAT 

TTTATATTGCCTTATCCAAAGATGGGGAAAGTAAGTCCTGACCAGGTGTTCCCACATATGCC 

TGTTACAGATAACTACATTAGGAATTCATTCTTAGCTTCTTCATCTTTGTGTGGATGTGTAT 

ACTTTACGCATCTTTCCTTTTGAGTAGAGAAATTATGTGTGTCATGTGGTCTTCTGAAAATG 

GAACACCATTCTTCAGAGCACACGTCTAGCCCTCAGCAAGACAGTTGTTTCTCCTCCTCCTT 

GCATATTTCCTACTGCGCTCCAGCCTGAGTGATAGAGTGAGACTCTGTCTCAAAAAAAAGTA 

TCTCTAAATACAGGATTATAATTTCTGCTTGAGTATGGTGTTAACTACCTTGTATTTAGAAA 

GATTTCAGATTCATTCCATCTCCTTAGTTTTCTTTTAAGGTGACCCATCTGTGATAAAAATA 

TAGCTTAGTGCTAAAATCAGTGTAACTTATACATGGCCTAAAATGTTTCTACAAATTAGAGT 

TTGTCACTTATTCCATTTGTACCTAAGAGAAAAATAGGCTCAGTTAGAAAAGGACTCCCTGG 

CCAGGCGCAGTGACTTACGCCTGTAATCTCAGCACTTTGGGAGGCCAAGGCAGGCAGATCAC 

GAGGTCAGGAGTTCGAGACCATCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATAT 

AAAAATTAGCTGGGTGTGGTGGCAGGAGCCTGTAATCCCAGCTACACAGGAGGCTGAGGCAC 

GAGAATCACTTGAACTCAGGAGATGGAGGTTTCAGTGAGCCGAGATCACGCCACTGCACTCC 

AGCCTGGCAACAGAGCGAGACTCCATCTCAAAAAAAAAAAAAA 
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FIGURE 170 

MAARWRFWCVSVTMWALLIVCDVPSASAQRKKEMVLSEKVSQLMEWTNKRPVIRMNGDKFR 
RLVKAPPRNYSVIVMFTALQLHRQCWCKQADEEFQILANSWRYSSAFTNRIFFAMVDFDEG 
SDVFQMLNMNSAPTFINFPAKGKPKRGDTYELQVRGFSAEQIARWIADRTDVNIRVIRPPNY 
AGPLMLGLLLAVIGGLVYLRRSNMEFLFNKTGWAFAALCFVLAMTSGQMWNHIRGPPYAHKN 
PHTGHVNYIHGSSQAQFVAETHIVLLFNGGVTLGMVLLCEAATSDMDIGKRKIMCVAGIGLV 
VLFFSWMLSIFRSKYHGYPYSFLMS 

Signal pep-blde: 

amino acids 1-29 

Transmembrane domains: 

amino acids 183-205, 217-237, 217-287, 301-321 
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FTGURE 171 

CTCCACTGCAACCACCCAGAGCCATGGCTCCCCGAGGCTGCATCGTAGCTGTCTTTGCCATTTTCTGCATCTCC 
AGGCTCCTCTGCTCACACGGAGCCCCAGTGGCCCCCATGACTCCTTACCTGATGCTGTGCCAGCCACACAAGAG 
ATGTGGGGACAAGTTCTACGACCCCCTGCAGCACTGTTGCTATGATGATGCCGTCGTGCCCTTGGCCAGGACCC 
AGACGTGTGGAAACTGCACCTTCAGAGTCTGCTTTGAGCAGTGCTGCCCCTGGACCTTCATGGTGAAGCTGATA 
AACCAGAACTGCGACTCAGCCCGGACCTCGGATGACAGGCTTTGTCGCAGTGTCAGCTAATGGAACATCAGGGG 
AACGATGACTCCTGGATTCTCCTTCCTGGGTGGGCCTGGAGAAAGAGGCTGGTGTTACCTGAGATCTGGGATGC 
TGAGTGGCTGTTTGGGGGCCAGAGAAACACACACTCAACTGCCCACTTCATTCTGTGACCTGTCTGAGGCCCAC 
CCTGCAGCTGCCCTGAGGAGGCCCACAGGTCCCCTTCTAGAATTCTGGACAGCATGAGATGCGTGTGCTGATGG 
GGGCCCAGGGACTCTGAACCCTCCTGATGACCCCTATGGCCAACATCAACCCGGCACCACCCCAAGGCTGGCTG 
GGGAACCCTTCACCCTTCTGTGAGATTTTCCATCATCTCAAGTTCTCTTCTATCCAGGAGCAAAGCACAGGATC 

ATAATAAATTTATGTACTTTATAAATGAAAA 
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FIGURE 172 

MAPRGCIVAVFAIFCISRLLCSHGAPVAPMTPYLMLCQPHKRCGDKFyDPLQHCCYDDAWPLARTQTCGNCTF 
RVC FEQCCPWT FMVKLINQNCDSARTSDDRLCRS VS 

Important features: 
Signal peptide: 

amino acids, 1-24 . 
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FIGURE 173 

GGGGGCGGGTGCCTGGAGCACGGCGCTGGGGCCGCCCGCAGCGCTCACTCGCTCGCACTCAG 

TCGCGGGAGGCTTCCCCGCGCCGGCCGCGTCCCGCCCGCTCCCCGGCACCAGAAGTTCCTCT 

GCGCGTCCGACGGCGACATGGGCGTCCCCACGGCCCTGGAGGCCGGCAGCTGGCGCTGGGGA 

TCCCTGCTCTTCGCTCTCTTCCTGGCTGCGTCCCTAGGTCCGGTGGCAGCCTTCAAGGTCGC 

CACGCCGTATTCCCTGTATGTCTGTCCCGAGGGGCAGAACGTCACCCTCACCTGCAGGCTCT 

TGGGCCCTGTGGACAAAGGGCACGATGTGACCTTCTACAAGACGTGGTACCGCAGCTCGAGG 

GGCGAGGTGCAGACCTGCTCAGAGCGCCGGCCCATCCGCAACCTCACGTTCCAGGACCTTCA 

CCTGCACCATGGAGGCCACCAGGCTGCCAACACCAGCCACGACCTGGCTCAGCGCCACGGGC 

TGGAGTCGGCCTCCGACCACCATGGCAACTTCTCCATCACCATGCGCAACCTGACCCTGCTG 

GATAGCGGCCTCTACTGCTGCCTGGTGGTGGAGATCAGGCACCACCACTCGGAGCACAGGGT 

CCATGGTGCCATGGAGCTGCAGGTGCAGACAGGCAAAGATGCACCATCCAACTGTGTGGTGT 

ACCCATCCTCCTCCCAGGATAGTGAAAACATCACGGCTGCAGCCCTGGCTACGGGTGCCTGC 

ATCGTAGGAATCCTCTGCCTCCCCCTCATCCTGCTCCTGGTCTACAAGCAAAGGCAGGCAGC 

CTCCAACCGCCGTGCCCAGGAGCTGGTGCGGATGGACAGCAACATTCAAGGGATTGAAAACC 

CCGGCTTTGAAGCCTCACCACCTGCCCAGGGGATACCCGAGGCCAAAGTCAGGCACCCCCTG 

TCCTATGTGGCCCAGCGGCAGCCTTCTGAGTCTGGGCGGCATCTGCTTTCGGAGCCCAGCAC 

CCCCCTGTCTCCTCCAGGCCCCGGAGACGTCTTCTTCCCATCCCTGGACCCTGTCCCTGACT 

CTCCAAACTTTGAGGTCATCTAGCCCAGCTGGGGGACAGTGGGCTGTTGTGGCTGGGTCTGG 

GGCAGGTGCATTTGAGCCAGGGCTGGCTCTGTGAGTGGCCTCCTTGGCCTCGGCCCTGGTTC 

CCTCCCTCCTGCTCTGGGCTCAGATACTGTGACATCCCAGAAGCCCAGCCCCTCAACCCCTC 

TGGATGCTACATGGGGATGCTGGACGGCTCAGCCCCTGTTCCAAGGATTTTGGGGTGCTGAG 

ATTCTCCCCTAGAGACCTGAAATTCACCAGCTACAGATGCCAAATGACTTACATCTTAAGAA 

GTCTCAGAACGTCCAGCCCTTCAGCAGCTCTCGTTCTGAGACATGAGCCTTGGGATGTGGCA 

GCATCAGTGGGACAAGATGGACACTGGGCCACCCTCCCAGGCACCAGACACAGGGCACGGTG 

GAGAGACTTCTCCCCCGTGGCCGCCTTGGCTCCCCCGTTTTGCCCGAGGCTGCTCTTCTGTC 

AGACTTCCTCTTTGTACCACAGTGGCTCTGGGGCCAGGCCTGCCTGCCCACTGGCCATCGCC 

ACCTTCCCCAGCTGCCTCCTACCAGCAGTTTCTCTGAAGATCTGTCAACAGGTTAAGTCAAT 

CTGGGGCTTCCACTGCCTGCATTCCAGTCCCCAGAGCTTGGTGGTCCCGAAACGGGAAGTAC 

ATATTGGGGCATGGTGGCCTCCGTGAGCAAATGGTGTCTTGGGCAATCTGAGGCCAGGACAG 

ATGTTGCCCCACCCACTGGAGATGGTGCTGAGGGAGGTGGGTGGGGCCTTCTGGGAAGGTGA 

GTGGAGAGGGGCACCTGCCCCCCGCCCTCCCCATCCCCTACTCCCACTGCTCAGCGCGGGCC 

ATTGCAAGGGTGCCACACAATGTCTTGTCCACCCTGGGACACTTCTGAGTATGAAGCGGGAT 

GCTATTAAAAACTACATGGGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGA 
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FIGURE 174 

></usr/seqdb2/sst/DNA/Dnaseqs.inin/ss.DNA64897 
Xsubunit 1 of 1, 311 aa, 1 stop 
XMW: 33908, pi: 6.87, NX(S/T): 6 

MGVPTALEAGSWRWGSLLFALFLAASLGPVAAFKVATPYSLYVCPEGQNVTLTCRLLGPVDK 
GHDVTFYKTWYRSSRGEVQTCSERRPIRNLTFQDLHLHHGGHQAANTSHDLAQRHGLESASD 
HHGNFSITMRNLTLLDSGLYCCLWEIRHHHSEHRVHGAMELQVQTGKDAPSNCWYPSSSQ 
DSENITAAALATGACIVGILCLPLILLLVYKQRQAASNRRAQELVRMDSNIQGIENPGFEAS 
PPAQGIPEAPCVRHPLSYVAQRQPSESGRHLLSEPSTPLSPPGPGDVFFPSLDPVPDSPNFEVI 

Signal peptide: 

amino acids 1-28 

Tr-an smembrane domain: 

amino acids 190-216 
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PTGURE 175 

CTAGCCTGCGCCAAGGGGTAGTGAGACCGCGCGGCAACAGCTTGCGGCTGCGGGGAGCTCCCGTGGGCGCTCCG 
CTGGCTGTGCAGGCGGCCATGGATTCCTTGCGGAAAATGCTGATCTCAGTCGCAATGCTGGGCGCAGGGGCTGG 
CGTGGGCTACGCGCTCCTCGTTATCGTGACCCCGGGAGAGCGGCGGAAGCAGGAAATGCTAAAGGAGATGCCAC 
TGCAGGACCCAAGGAGCAGGGAGGAGGCGGCCAGGACCCAGCAGCTATTGCTGGCCACTCTGCAGGAGGCAGCG 
ACCACGCAGGAGAACGTGGCCTGGAGGAAGAACTGGATGGTTGGCGGCGAAGGCGGCGCCAGCGGGAGGTCACC 
GTGAGACCGGACTTGCCTCCGTGGGCGCCGGACCTTGGCTTGGGCGCAGGAATCCGAGGCAGCCTTTCTCCTTC 
GTGGGCCCAGCGGAGAGTCCGGACCGAGATACCATGCCAGGACTCTCCGGGGTCCTGTGAGCTGCCGTCGGGTG 
AGCACGTTTCCCCCAAACCCTGGACTGACTGCTTTAAGGTCCGCAAGGCGGGCCAGGGCCGAGACGCGAGTCGG 
ATGTGGTGAACTGAAAGAACCAATAAAATCATGTTCCTCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AA7VAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 176 

MDSLRKMLISVAMLGAGAGVGYALLVIVTPGERI^QEMLPCEMPLQDPRSREEAARTQQLLLATLQEAATTQENV 
AWRKNWMVGGEGGASGRS P 

In^ortant featiures: 
Signal peptide: 

amino acids 1-18 
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FIGURE 177 

GCCAGGCAGGTGGGCCTCAGGAGGTGCCTCCAGGCGGCCAGTGGGCCTGAGGCCCCAGCAAG 

GGCTAGGGTCCATCTCCAGTCCCAGGACACAGCAGCGGCCACCATGGCCACGCCTGGGCTCC 

AGCAGCATCAGAGCAGCCCCTGTGGTTGGCAGCAAAGTTCAGCTTGGCTGGGCCCGCTGTGA 

GGGGCTTCGCGCTACGCCCTGCGGTGTCCCGAGGGCTGAGGTCTCCTCATCTTCTCCCTAGC 

AGTGGATGAGCAACCCAACGGGGGCCCGGGGAGGGGAACTGGCCCCGAGGGAGAGGAACCCC 

AAAGCCACATCTGTAGCCAGGATGAGCAGTGTGAATCCAGGCAGCCCCCAGGACCGGGGAGG 

CACAGGTGGCCCCCACCACCCGGAGGAGCAGCTCCTGCCCCTGTCCGGGGGATGACTGATTC 

TCCTCCGCCAGGCCACCCAGAGGAGAAGGCCACCCCGCCTGGAGGCACAGGCCMGAGGGGC 

TCTCAGGAGGTGCTGCTGATGTGGCTTCTGGTGTTGGCAGTGGGCGGCACAGAGCACGCCTA 

CCGGCCCGGCCGTAGGGTGTGTGCTGTCCGGGCTCACGGGGACCCTGTCTCCGAGTCGTTCG 

TGCAGCGTGTGTACCAGCCCTTCCTCACCACCTGCGACGGGCACCGGGCCTGCAGCACCTAC 

CGAACCATCTATAGGACCGCCTACCGCCGCAGCCCTGGGCTGGCCCCTGCCAGGCCTCGCTA 

CGCGTGCTGCCCCGGCTGGAAGAGGACCAGCGGGCTTCCTGGGGCCTGTGGAGCAGCAATAT 

GCCAGCCGCCATGCCGGAACGGAGGGAGCTGTGTCCAGCCTGGCCGCTGCCGCTGCCCTGCA 

GGATGGCGGGGTGACACTTGCCAGTCAGATGTGGATGAATGCAGTGCTAGGAGGGGCGGCTG 

TCCCCAGCGCTGCATCAACACCGCCGGCAGTTACTGGTGCCAGTGTTGGGAGGGGCACAGCC 

TGTCTGCAGACGGTACACTCTGTGTGCCCAAGGGAGGGCCCCCCAGGGTGGCCCCCAACCCG 

ACAGGAGTGGACAGTGCAATGAAGGAAGAAGTGCAGAGGCTGCAGTCCAGGGTGGACCTGCT 

GGAGGAGAAGCTGCAGCTGGTGCTGGCCCCACTGCACAGCCTGGCCTCGCAGGCACTGGAGC 

ATGGGCTCCCGGACCCCGGCAGCCTCCTGGTGCACTCCTTCCAGCAGCTCGGCCGCATCGAC 

TCCCTGAGCGAGCAGATTTCCTTCCTGGAGGAGCAGCTGGGGTCCTGCTCCTGCAAGAAAGA 

CTCGTGACTGCCCAGCGCTCCAGGCTGGACTGAGCCCCTCACGCCGCCCTGCAGCCCCCATG 

CCCCTGCCCAACATGCTGGGGGTCCAGAAGCCACCTCGGGGTGACTGAGCGGAAGGCCAGGC 

AGGGCCTTCCTCCTCTTCCTCCTCCCCTTCCTCGGGAGGCTCCCCAGACCCTGGCATGGGAT 

GGGCTGGGATCTTCTCTGTGAATCCACCCCTGGCTACCCCCACCCTGGCTACCCCAACGGCA 

TCCCAAGGCCAGGTGGACCCTCAGCTGAGGGAAGGTACGAGCTCCCTGCTGGAGCCTGGGAC 

CCATGGCACAGGCCAGGCAGCCCGGAGGCTGGGTGGGGCCTCAGTGGGGGCTGCTGCCTGAC 

CCCCAGCACAATAAAAATGAAACGTG 
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FIGURE 178 

MRGSQEVLLMWLLVLAVGGTEHAYRPGRRVCAVRAHGDPVSESFVQRVYQPFLTTCDGHRAC 
STYRTIYRTAYRRSPGLAPARPRYACCPGWKRTSGLPGACGAAICQPPCRNGGSCVQPGRCR 
CPAGWRGDTCQSDVDECSARRGGCPQRCINTAGSYWCQCWEGHSLSADGTLCVPKGGPPRVA 
PNPTGVDSAMKEEVQRLQSRVDLLEEKLQLVLAPLHSLASQALEHGLPDPGSLLVHSFQQLG 
RIDSLSEQISFLEEQLGSCSCKKDS * T 

Slgzia.1 sequence: 

1-19 
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FIGURE 179 

GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAG 

AGCCTCTCCGTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCAT 

CCGTCACCTCTCCTGTCATCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCATGG 

CTCTCATGCTCAGTTTGGTTCTGAGTCTCCTCAAGCTGGGATCAGGGCAGTGGCAGGTGTTT 

GGGCCAGACAAGCCTGTCCAGGCCTTGGTGGGGGAGGACGCAGCATTCTCCTGTTTCCTGTC 

TCCTAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGGCCAGTTCTCTAGCGTGG 

TCCACCTCTACAGGGACGGGAAGGACCAGCCATTTATGCAGATGCCACAGTATCAAGGCAGG 

ACAAAACTGGTGTW^GGATTCTATTGCGGAGGGGCGCATCTCTCTGAGGCTGGAAAACATTAC 

TGTGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCA 

TCTGGGAGCTACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTT 

GATAGAGACATCCAGCTACTCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTG 

GAAAGGTCCACAAGGACAGGATTTGTCCACAGACTCCAGGACAAACAGAGACATGCATGGCC 

TGTTTGATGTGGAGATCTCTCTGACCGTCCAAGAGAACGCCGGGAGCATATCCTGTTCCATG 

CGGCATGCTCATCTGAGCCGAGAGGTGGAATCCAGGGTACAGATAGGAGATACCTTTTTCGA 

GCCTATATCGTGGCACCTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTATTTTTTG 

GCATTGTTGGACTGAAGATTTTCTTCTCCAAATTCCAGTGGAAAATCCAGGCGGAACTGGAC 

TGGAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGAC 

TCTGGATCCAGAGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCATA 

GAAAAGCTCCCCAGGAGGTGCCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCT 

TCTCAGAGTTTCCAAGCAGGGAAACATTACTGGGAGGTGGACGGAGGACACAATAAAAGGTG 

GCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGAAGGAGTACGTGACTTTGTCTCCCG 

ATCATGGGTACTGGGTCCTCAGACTGAATGGAGAACATTTGTATTTCACATTAAATCCCCGT 

TTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAATAGGGGTCTTCCTGGACTATGAGTG 

TGGGACCATCTCCTTCTTCAACATAAATGACCAGTCCCTTATTTATACCCTGACATGTCGGT 

TTGAAGGCTTATTGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCAAAATGGAACTCCC 

ATAGTCATCTGCCCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTTGGCAAAGGGCCTCTGC 

AATCCCAGAGACAAGCAACAGTGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGG 

GTGAAATGTAGGATGAATCACATCCCACATTCTTCTTTAGGGATATTAAGGTCTCTCTCCCA 

GATCCAAAGTCCCGCAGCAGCCGGCCAAGGTGGCTTCCAGATGAAGGGGGACTGGCCTGTCC 

ACATGGGAGTCAGGTGTCATGGCTGCCCTGAGCTGGGAGGGAAGAAGGCTGACATTACATTT 

AGTTTGCTCTCACTCCATCTGGCTAAGTGATCTTGAAATACCACCTCTCAGGTGAAGAACCG 

TCAGG7U\TTCCCATCTCACAGGCTGTGGTGTAGATTAAGTAGACAAGGAATGTGAATAATGC 

TTAGATCTTATTGATGACAGAGTGTATCCTAATGGTTTGTTCATTATATTACACTTTCAGTA 

AAAAAA 
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FIGURE 180 

MALMLSLVLSLLKLGSGQWQVFGPDKPVQALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSS 

WHLYRDGKDQPFMQMPQYQGRTKLVKDSIAEGRISLRLENITVLDAGLYGCRISSQSYYQK 

AIWELQVSALGSVPLISITGYVDRDIQLLCQSSGWFPRPTAKWKGPQGQDLSTDSRTNRDMH 

GLFDVEISLTVQENAGSISCSMRHAHLSREVESRVQIGDTFFEPISWHLATKVLGILCCGLF 

FGIVGLKIFFSKFQWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVT 

HRKAPQEVPHSEKRFTRKSWASQSFQAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVTLS 

PDHGYWVLRLNGEHLYFTLNPRFISVFPRTPPTKIGVFLDYECGTISFFNINDQSLIYTLTC 

RFEGLLRPYIEYPSYNEQNGTPIVICPVTQESEKEASWQRASAIPETSNSESSSQATTPFLP 
RGEM 

Signal pep-b±de: 

amino acids 1-17 

Transmembrane domain: 

amino acids 239-255 



BNSDOCtD: <WO 



01P3983A1 I > 



wo 01/93983 



PCT/lJSOl/17800 



183/246 

FIGURE 181 

GCGATGGTGCGCCCGGTGGCGGTGGCGGCGGCGGTTGCGGAGGCTTCCTTGGTCGGATTGCAACGAGGAGAAGA 
TGACTGACCAACCGACTGGCTGAATGAATGAATGGCGGAGCCGAGCGCGCCATOAGGAGCCTGCCGAGCCTGGG 
CGGCCTCGCCCTGTTGTGCTGCGCCGCCGCCGCCGCCGCCGTCGCCTCAGCCGCCTCGGCGGGGAATGTCACCG 
GTGGCGGCGGGGCCGCGGGGCAGGTGGACGCGTCGCCGGGCCCCGGGTTGCGGGGCGAGCCCAGCCACCCCTTC 
CCTAGGGCGACGGCTCCCACGGCCCAGGCCCCGAGGACCGGGCCCCCGCGCGCCACCGTCCACCGACCCCTGGC 
TGCGACTTCTCCAGCCCAGTCCCCGGAGACCACCCCTCTTTGGGCGACTGCTGGACCCTCTTCCACCACCTTTC 
AGGCGCCGCTCGGCCCCTCGCCGACCACCCCTCCGGCGGCGGAACGCACTTCGACCACCTCTCAGGCGCCGACC 
AGACCCGCGCCGACCACCCTTTCGACGACCACTGGCCCGGCGCCGACCACCCCTGTAGCGACCACCGTACCGGC 
GCCCACGACTCCCCGGACCCCGACCCCCGATCTCCCCAGCAGCAGCAACAGCAGCGTCCTCCCCACCCCACCTG 
CCACCGAGGCCCCCTCTTCGCCTCCTCCAGAGTATGTATGTAACTGCTCTGTGGTTGGAAGCCTGAATGTGAAT 
CGCTGCAACCAGACCACAGGGCAGTGTGAGTGTCGGCCAGGTTATCAGGGGCTTCACTGTGAAACCTGCAAAGA 
GGGCTTTTACCTAAATTACACTTCTGGGCTCTGTCAGCCATGTGACTGTAGTCCACATGGAGCTCTCAGCATAC 
CGTGCAACAGGTAAGCT^CAGAGGGTGGAACTGAAGTTTATTTTATTTTAGCAAGGGAAAAAAAAAGGCTGCTA 
CTCTCAAGGACCATACTGGXTTAAACAAAGGAGGATGAGGGTCATAGATTTACAAAATATTTTATATACTTTTA 
TTCTCTTACTTTATATGTTATATTTAATGTCAGGATTTAAAAACATCTAATTTACTGATTTAGTTCTTCAAAAG 
CACTAGAGTCGCCAATTTTTCTCTGGGATAATTTCTGTAAATTTCATGGGAAAAAATTATTGAAGAATAAATCT 
GCTTTCTGGAAGGGCTTTCAGGCATGAAACCTGCTAGGAGGTTTAGAAATGTTCTTATGTTTATTAATATACCA 
TTGGAGTTTGAGGAAATTTGTTGTTTGGTTTATTTTTCTCTCTAATCAA7VATTCTACATTTGTTTCTTTGGACA 
TCTAAAGCTTAACCTGGGGGTACCCTAATTTATTTAACTAGTGGTAAGTAGACTGGTTTTACTCTATTTACCAG 
TACATTTTTGAGACCAAAAGTAGATTAAGCAGGAATTATCTTTAAACTATTATGTTATTTGGAGGTAATTTAAT 
CTAGTGGAATAATGTACTGTTATCTAAGCATTTGCCTTGTACTGCACTGAAAGTAATTATTCTTTGACCTTATG 
T GAGGCACTT GGCTTTTT GT GGACCCCAAGTCAAAAAACTGAAGAGACAGTATTAAATAATGAAAAAAATAATG 
ACAGGTTATACTCAGTGTAACCTGGGTATAACCCAAGATCTGCTGCCACTTACGAGCTGTGTTCCTTGGGCAAG 
TAATTTCCTTTCACTGAGCTTGTTTCTTCTCAAGGTTGTTGTGAAGATTAAATGAGTTGATATATATAAAATGC 
CTAGCACATGTCACTCAATAAATTCTGGTTTGTTTTAATTTCAAAGGAATATTATGGACTGAAATGAGAGAACA 
TGTTTTAAGAACTTTTAGCTCCTTGACAAAGAAGTGCTTTATACTTTAGCACTAAATATTTTAAATGCTTTATA 
AATGATATTATACTGTTATGGAATATTGTATCATATTGTAGTTTATTAAAAATGTAGAAGAGGCTGGGCGCGGT 
GGCTCACGCCTGTAATCCTAGCACTTTGGGAGGCCAAGGCGGGTGGATCACTTGAGGCCAGGAGTTCTAGATGA 
GCCTGGCCAGCACAGTGAAACCCCGTCTCTACTAAAAATACAAACAAATTAGCTGGGCGTGGTGGCACACACCT 
GTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCGGTTGAACCCGGGAGGTGGAGGTTGCAGTGAGCTGA 
GATCGCGCCACTGCACTCCAGCCTGGTGAGAGAGGGAGACTCTGTCTTAAATiAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 182 

></usr/seqdb2/sst /DNA/Dnaseqs . min/ss . DNA64 952 
xsubunit 1 of 1, 258 aa, 1 stop 
XMW: 25716, pi: 8.13, NX(S/T): 5 

MRSLPSLGGLALLCCAAAAAAVASAASAGNVTGGGGAAGQVDASPGPGLRGEPSHPFPRATA 
PTAQAPRTGPPRATVHRPLAATSPAQSPETTPLWATAGPSSTTFQAPLGPSPTTPPAAERTS 
TTSQAPTRPAPTTLSTTTGPAPTTPVATTVPAPTTPRTPTPDLPSSSNSSVLPTPPATEAPS 
SPPPEYVCNCSWGSLNVNRCNQTTGQCECRPGYQGLHCETCKEGFYLNYTSGLCQPCDCSP 
HGALSIPCNR 

In^or-ban-b fea-tures of the protein: 
Signal peptide: 

amino acids 1-2 5 

N-glycosylatlon sites . 

amino acids 30-33, 172-175, 195-198, 208-211, 235-238 

EGF-llke domain cysteine pattern signature. 

amino acids 214-226, 
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FIGURE 183 

TGCGGCGCAGTGTAGACCTGGGAGGAT6GGCGGCCTGCTGCTGGCTGCTTTTCTGGCTTTGGTCTCGGTGCCCA 
GGGCCCAGGCCGTGTGGTTGGGAAGACTGGACCCTGAGCAGCTTCTTGGGCCCTGGTACGTGCTTGCGGTGGCC 
TCCCGGGAAAAGGGCTTTGCCATGGAGAAGGACATGAAGAACGTCGTGGGGGTGGTGGTGACCCTCACTCCAGA 
AAACAACCTGCGGACGCTGTCCTCTCAGCACGGGCTGGGAGGGTGTGACCAGAGTGTCATGGACCTGATAAAGC 
GA/y^CTCCGGATGGGTGTTTGAGAATCCCTCAATAGGCGTGCTGGAGCTCTGGGTGCTGGCCACCAACTTCAGA 
GACTATGCCATCATCTTCACTCAGCTGGAGTTCGGGGACGAGCCCTTCAACACCGTGGAGCTGTACAGTCTGAC 
GGAGACAGCCAGCCAGGAGGCCATGGGGCTCTTCACCAAGTGGAGCAGGAGCCTGGGCTTCCTGTCACAGTAGC 
AGGCCCAGCTGCAGAAGGACCTCACCTGTGCTCACAAGATCCTTCTGTGAGTGCTGCGTCCCCAGTAGGGATGG 
CGCCCACAGGGTCCTGTGACCTCGGCCAGTGTCCACCCACCTCGCTCAGCGGCTCCCGGGGCCCAGCACCAGCT 

CAGAATAAAGCGATTCCACAGCA 
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FIGURE 184 

MGGLLLAAFLALVSVPRAQAVWLGRLDPEQLLGPWYVIAVASREKGFAMEKDMKNWGVVVTLTPENNLRTLSS 
QHGLGGCDQSVMDLIKRNSGWVFENPSIGVLELWVLATNFRDYAIIFTQLEFGDEPFNTVELYSLTETASQEAM 
GLFTKWSRSLGFIiSQ 

Inportiant: f ea-tures : 
Signal pep-blde: 
amino acids 1-20 
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TTTCTTRE 185 

;GACTGGRAGTCATCI- 

CGAGGATTCTGCAGTTflATCCTGCTTGCTCTGGCAACAGGGC 



GTTCCGCAGATGCAGAGGTTGAGGTGGCTGCGGGACTGGAAGTCATCGGGCAGAGGTCTCACAGCAGCCAAGGA 
ACCTGGGGCCCGCTCCTCCCCCCTCCAGGC<^AGG?„-^-^^^^^^ 



CCACTGAGTCCTTCCCCCACCCCGGCTTCAACr- 
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FIGURE Ififi 

In?)ortant features : 
Signal peptide: 

amino acids 1-18 

Serine proteases, trypsin family, histidine active site. 

amino acids 58-63 

N-glycosylation sites. 

amino acids 99-102, 165-168, 181-184, 210-213 

Glycosaminoglycan attachment site. 

amino acids 145-148 

Kringle domain proteins. 

amino acids 197-209, 47-64 

Serine proteases, trypsin family, histidine protein 

ammo acids 199-209, 47-63, 220-243 

i^ple domain proteins 

amino acids 222-249, 189-222 
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FTGURE 187 

GCTCAAGTGCCCTGCCTTGCCCCACCCAGCCCAGCCTGGCCAGAGCCCCCTGGAGRAGGAGC 
?C?C??CTTGCTTGGCAGCTGGACCAAGGGAGCCAGTCTTGGGCGCTGGAGGGCCTGTCCTG 

IcSJgotc?Sgcctggctgtggctgctttgtgtctccgtcccccaggctctccccaaggc 

CCA^TGCAGAGCTGTCTGTGGAAGTTCCAGAAAACTATGGTGGAAATTTCCCTTTATACC 

?gaccSg5?gJ?Stgccccgtgagggggctgaaggccagatcgtgctgtcaggggac^ 

gSSS^caactgagggcccatttgctatggatccagattctggcttcctgctggtgaccag 

ggcSJtggSgagLgagcaggcagagtaccagctacaggtcaccctggagatgcaggat^ 

rarATGTCTTGTGGGGTCCACAGCCTGTGCTTGTGCACGTGAA^ 
rrcS5^5S?TClJG?CATCTACAGAGCTCGGCTGAGCCGGGGTACC^^ 

S5c5?ct"S^ggcttcLaccgggatgagccaggcacagccaactcggatcttcg^^ 
tcSScSgagccaggctccagcccagccttccccagacatgttccagctggagcctcgg 

^??c?catggcgaggactatgcggcccctctggagctgcacgtgctggtgatggatgagaa 

^IJScgtgcctmctgccctccccgtgaccccacagtcagcatccctgagctcagtccac 

JaJg^JctgSSSSagactgtcagcagaggatgcagatgcccccggctcccccaatt^ 

cacgSctgtatcagctcctgagccctgagcctgaggatggggtagaggggagagccttcc^ 

gotgSSccact??aggcagtgtgacgctgggggtgctcccactccgagcaggccagaaca 

?cSS5Sc^SSgctggccatggacctggcaggcgcagagggtggcttcagcagcacgtgt 

Sg?SSgtcgcagtcacagatatcaatgatcacgcccctgagttcatcacttcccagat 

t^gcctataagcctccctgaggatgtggagcccgggactctggtggccatgctaacagcca 

??gSSgJ?ctcgagcccgccttccgcctcatggattttgccattgagaggggagacaca 

G^SGSiiTScCTGGATTGGGAGCCAGACTCTGGGCATGTTAGACTCAGACTCTGC^ 

g^cctcagttatgaggcagctccaagtcatgaggtggtggtggtggtgcagagtgtgg^ 

A^^GCTGGGGCCAGGCCCAGGCCCTGGAGCCACCGCCACGGTGACTGTGCTAGTGGAGAGA 
rTrA?GCCACCCCCCAAGTTGGACCAGGAGAGCTACGAGGCCAGTGTCCCCATCAGTGCCCC 

c?cSG??SGS?SJfScTGGCTCTGCATTGAGAAATTCTCCGGGG 

GCCciGTcHcTGCAGGGCGCCCAGCCTGGGGACACCTACACGGTGCTTGTGGAGGCCCAGGA 

SSScaCTGACTCTTGCCCCTGTGCCCTCCCAATACCTCTGCACACCCCGCCAAGACCATG 

SSgScctgagtggacccagcaaggaccccgatctggccagtgggcacggtccctacagc 

ArTGTCTGAATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAGTCCC 
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FIGURE 188 

MVPAWLWLLCVSVPQALPKAQPAELSVEVPENYGGNFPLYLTKLPLPREGAEGQIVLSGDSG 
KATEGPFAMDPDSGFLLVTRALDREEQAEYQLQVTLEMQDGHVLWGPQPVLVHVKDENDQVP 
HFSQAIYRARLSRGTRPGIPFLFLEASDRDEPGTANSDLRFHILSQAPAQPSPDMFQLEPRL 
GALALSPKGSTSLDHALERTYQLLVQVKDMGDQASGHQATATVEVSIIESTWVSLEPIHLAE 
NLKVLYPHHMAQVHWSGGDVHYHLESHPPGPFEVNAEGNLYVTRELDREAQAEYLLQVRAQN 
SHGEDYAAPLELHVLVMDENDNVPICPPRDPTVSIPELSPPGTEVTRLSAEDADAPGSPNSH 
WYQLLSPEPEDGVEGRAFQVDPTSGSVTLGVLPLRAGQNILLLVLAMDLAGAEGGFSSTCE 
VEVAVTDINDPIAPEFITSQIGPISLPEDVEPGTLVAMLTAIDADLEPAFRLMDFAIERGDTE 
GTFGLDWEPDSGHVRLRLCKNLSYEAAPSHEVWWQSVAKLVGPGPGPGATATVTVLVERV 
MPPPKLDQESYEASVPISAPAGSFLLTIQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTA 
QSLQGAQPGDTYTVLVEAQDTALTLAPVPSQYLCTPRQDHGLIVSGPSKDPDLASGHGPYSF 
TLGPNPTVQRDWRLQTLNGSHAYLTLALHWVEPREHIIPVWSHNAQMWQLLVRVIVCRCNV 
EGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLILIFTHWTMSRKKDPDQPADSVPLKATV 

Signal peptide: 

amino acids 1-18 

Transmenibrane domain: 

amino acids 762-784 
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FIGURE 189 

GACTTTGCTTGAATGTTTACATTTTCTGCTCGCTGTCCTACATATCACAATATAGTGTTCACGTTTTGTTAAAA 
CTTTGGGGTGTCAGGAGTTGAGCTTGCTCAGCAAGCCAGCM6GCTAGGATGAGCTTTGTTATAGCAGCTTGCC 
AATTGGTGCTGGGCCTACTAATGACTTCATTAACCGAGTCTTCCATACAGAATAGTGAGTGTCCACAACTTTGC 
CTATGTGAAATTCGTCCCTGGTTTACCCCACAGTCRACTTACAGAGAAGCCACCACTGTTGATTGCAATGACCT 
CCGCTTAACAAGGATTCCCAGTAACCTCTCTAGTGACACACAAGTGCTTCTCTTACAGAGCAATAACATCGCGA 

agaSgtgSSgcagcagcttttcaacttgactgaactagatttctcccaaaacaactttact^^ 

mSgtcgSggcaaacctaacccagctcacaacgctgcatttggaggaaaatcagatt^^^ 

tgattactgtctacaagacctcagcaaccttcaagaactctacatcaaccacaaccaaat^^^ 

ctcttgcttttgcaggcttaaaaaatctattaaggctccacctgaactccaacaaattgaa^ 

cgctggtttgattctacacccaacctggaaattctcatgatcggagaaaaccctgtgattggaatt^^^ 

gmcttca^^cccctcgcaaatttgagaagcttagttttggcaggaatgtatctcactgat 

c??tggt^tSSa^ttgagagcctgtctttttatgataacaaactggttaaagtccctcaa^^ 

CTGCAAAA^GTTCC^TTTGAAATTCTTAGACCTCAACAAAAACCCCATT 

c^I^^^gct^cggttaa^^ctgggratcaacaatatgggcgrgctcgt^ 

?^^ScTTGCCTGAACTCACAAAGCTGGAAGCCACCAATAACCCTAAACTCTCTTACATCCACCGCTTG^ 

?tccgSgtccctgctctggaaagcttgatgctgaacaacaatgccttgaatgcc^^ 

CGM?ccScCCCAATCTGCGTGAGATCAGTATCCATAGCAATCCCCTCAGGTGTGACTGTGTGATCC^^^ 

??mctcc^caa^ccaacatccgcttcatggagcccctgtccatgttctgtgccatgccgcccgaatataa^ 

GG^S^^^G^TTTTAATCCAGGATTCGAGTGAACAGTGCCTCCCfl^TGAT^^^^ 

cccaaatcgtttaaacgtggatatcggcacgacggttttcctagactgtcgagccatggctgagccagaacctg 
aaSaSgggtgactcccattggaaataagataactgtggaaaccctttcagataaatacm^^ 

GAiGGTAOTTGGAAATATCTAACATACAAATTGAAGACTCAGGAAGAra^^ 

a^SgStc^gtggcaacaattaaggttaacgggacccttctggatggtacccaggtgctaaaaatat 

acgtcmgScStcccattccatcttagtgtcctggaaagttaattccaatgtc^^ 

aaatgotcgtctgccaccatgaagattgataaccctcacataacatatactgccagggtccc^^^ 

Stacsacctmcgcatctgcagccttccacagattatgaagtgtgtctcacagtgtccaatattcatc^^ 

agSmaagtc^tgcgtaaatgtcacaaccaaaaatgccgccttcgcagtggacatctctgatcm^ 

agSgcccttgctgcagtaatggggtctatgtttgccgtcattagccttgcgt 
c^gatttSgSaactaccaccactcattaaaaaagtatatgcaaaaaacctcttcaatcccactaa 

a?^ctgtaSccaccactcattaacctctgggaaggtgacagcgagaaagacaaagatggttct^ 

AAGCCAACCCAGGTCGACACATCCAGAAGCTATTACATGTGGTftACTCAGAGGATATTTTGCTTCTGGTAGTAA 

^agc^^Stttttgctttattctgcaaaagtgaacaagttgaagacttttgtatttttgact 
ct*?g?g^ISgSgacgggtggatatttcaaatxtttttagtatagcgtatcgc^^ 

GGCTGCCAGCGACTCTAGGCTTCCAGTCTGTGTTTGGTTTTTATTCTTATOVTTATTATGATTGTT^^ 

mtattttattSttgttgtgctaaactcaataatgctgtt 

SgaaaWaaaaaaaaaaaaaaaaaaaaaaaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

AAAA 
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FIGURE 190 

MARMSFVIAACQLVLGLLMTSLTESSIQNSECPQLCVCEIRPWFTPQSTYBIEATTVDCNDLRLTRIPSNLSSDT 
QVLLLQSNNIAKTVDELQQLFNLTELDFSQNNFTNIKEVGLANLTQLTTLHLEENQITEMTDYCLQDLSNLQEL 
YINHNQISTISAHAFAGLKNLLRLHLNSNKLKVIDSRWFDSTPNLEILMIGENPVIGILDMNFKPLANLRSLVL 
AGMYLTDIPGNALVGLDSLESLSFYDNKLVKVPQLALQKVPNLKFLDLNKNPIHKIQEGDFKNMLRLKELGINN 
MGELVSVDRYALDNLPELTKLEATNNPKLSYIHRIAFRSVPALESLMLNNNALNAIYQKTVESLPNLREISIHS 
NPLRCDCVIHWINSNKTNIRFMEPLSMFCAMPPEYKGHQVECEVLIQDSSEQCLPMISHDSFPNRLNVDIGTTVF 
LDCRAMAEPEPEIYWVTPIGNKITVETLSDKYKLSSEGTLEISNIQIEDSGRYTCVAQNVQGADTRVATIKVNG 
TLLDGTQVLKIYVKQTESHSILVSWKVNSNVMTSNLKWSSATMKIDNPHITYTARVPVDVHEYNLTHLQPSTDY 
EVCLTVSNIHQQTQKSCVNVTTKNAAFAVDISDQETSTALAAVMGSMFAVISLASIAVYFAKRFKRKNYHHSLK 
KYMQKTSSIPLNELYPPLINLWEGDSEKDKDGSADTKPTQVDTSRSYYMW 



Xmportant: f eat:ures : 
Signal peptide: 

Ainino acids 1-25 



Transmembrane domain: 
Amino acids 508-530 
N-glycosylation sites: 

Ainino acids 69-73 ; 96-100; 106-110; 117-121; 385-3B9; 517-521 ; 
582-586;611-6l5 



Tyrosine kinase phosphorylation site: 
Amino acids 573-582 
N-myristoylation sites: 

Amino acids 16-22;224-230; 464-470; 637-643; 698-704 
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FIGURE 191 



GGGAGAGAGGATAAATAGCAGCGTGGCTTCCCTGGCTCCTCTCTGCATCCTTCCCGACCTTC 
CCAGCAATATGCATCTTGCACGTCTGGTCGGCTCCTGCTCCCTCCTTCTGCTACTGGGGGCC 
CTGTCTGGATGGGCGGCCAGCGATGACCCCATTGAGAAGGTCATTGAAGGGATCAACCGAGG 
GCTGAGCAATGCAGAGAGAGAGGTGGGCAAGGCCCTGGATGGCATCAACAGTGGAATCACGC 
ATGCCGGAAGGGAAGTGGAGAAGGTTTTCAACGGACTTAGCAACATGGGGAGCCACACCGGC 
AAGGAGTTGGACAAAGGCGTCCAGGGGCTCAACCACGGCATGGACAAGGTTGCCCATGAGAT 
CAACCATGGTATTGGACAAGCAGGAAAGGAAGCAGAGAAGCTTGGCCATGGGGTCAACAACG 
CTGCTGGACAGGCCGGGAAGGAAGCAGACAAAGCGGTCCAAGGGTTCCACACTGGGGTCCAC 
CAGGCTGGGAAGGAAGCAGAGAAACTTGGCCAAGGGGTCAACCATGCTGCTGACCAGGCTGG 
AAAGGAAGTGGAGAAGCTTGGCCT^GGTGCCCACCATGCTGCTGGCCAGGCCGGGAAGGAGC 
TGCAGAATGCTCATAATGGGGTCAACCAAGCCAGCAAGGAGGCCAACCAGCTGCTGAATGGC 
AACCATCAAAGCGGATCTTCCAGCCATCAAGGAGGGGCCACAACCACGCCGTTAGCCTCTGG 
GGCCTCAGTCAACACGCCTTTCATCAACCTTCCCGCCCTGTGGAGGAGCGTCGCCAACATCA 
TGCCCTAAACTGGCATCCGGCCTTGCTGGGAGAATAATGTCGCCGTTGTCACATCAGCTGAC 
ATGACCTGGAGGGGTTGGGGGTGGGGGACAGGTTTCTGAAATCCCTGAAGGGGGTTGTACTG 

GGATTTGTGAATAAACTTGATACACCA 
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FIGURE 192 

></usr/seqdb2/sst/DNA/Dnasegs.min/ss.DNA66675 
Xsubunit 1 of 1, 247 aa, 1 stop 
XMW: 25335, pi: 7.00, NX(S/T): 0 

MHLARLVGSCSLLLLLGALSGWAASDDPIEKVIEGINRGLSNAEREVGKALDGINSGITHAG 
REVEKVFNGLSNMGSHTGKELDKGVQGLNHGMDPCVAHEINHGIGQAGKEAEKLGHGVNNAAG 
QAGKEADJCAVQGFHTGVHQAGKEAEKLGQGVNHAADQAGKEVEKLGQGAHHAAGQAGKELQN 
AHNGVNQASKEANQLLNGNHQSGSSSHQGGATTTPLASGASVNTPFINLPALWRSVANIMP 

Important features of the protein: 
Signal peptide: 

amino acids 1-25 

Homologous region to circumsporozoite (CS) repeats: 

amino acids 35-225 
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FIGURE 193 

GAAGTAGAGGTGTTGTGCTGAGCGGCGCTCGGCGAACTGTGTGGACCGTCTGCTGGGACTCC 
GGCCCTGCGTCCGCTCAGCCCCGTGGCCCCGCGCACCTACTGCCATGGAGACGCGGCCTCGT 
CTCGGGGCCACCTGTTTGCTGGGCTTCAGTTTCCTGCTCCTCGTCATCTCTTCTGATGGACA 
TAATGGGCTTGGAAAGGGTTTTGGAGATCATATTCATTGGAGGACACTGGAAGATGGGAAGA 
AAGAAGCAGCTGCCAGTGGACTGCCCCTGATGGTGATTATTCATAAATCCTGGTGTGGAGCT 
TGCAAAGCTCTAAAGCCCAAATTTGCAGAATCTACGGAAATTTCAGAACTCTCCCATAATTT 
TGTTATGGTAAATCTTGAGGATGAAGAGGAACCCAAAGATGAAGATTTCAGCCCTGACGGGG 
GTTATATTCCACGAATCCTTTTTCTGGATCCCAGTGGCAAGGTGCATCCTGAAATCATCAAT 
GAGAATGGAAACCCCAGCTACAAGTATTTTTATGTCAGTGCCGAGCAAGTTGTTCAGGGGAT 
GAAGGAAGCTCAGGAAAGGCTGACGGGTGATGCCTTCAGAAAGAAACATCTTGAAGATGAAT 
TG TAA CATGAATGTGCCCCTTCTTTCATCAGAGTTAGTGTTCTGGAAGGAAAGCAGCAGGGA 
AGGGAATATTGAGGAATCATCTAGAACAATT7y\GCCGACCAGGAAACCTCATTCCTACCTAC 
ACTGGAAGGAGCGCTCTCACTGTGGAAGAGTTCTGCTAACAGAAGCTGGTCTGCATGTTTGT 
GGATCCAGCGGAGAGTGGCAGACTTTCTTCTCCTTTTCCCTCTCACCTAAATGTCAACTTGT 
CATTGAATGTAAAGAATGAAACCTTCTGACACAAAA 
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FIGURE 194 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA67300 
xsubunit 1 of 1, 172 aa, 1 stop 
XMW: 19206, pi: 5.36, NX(S/T): 1 

METRPRLGATCLLGFSFLLLVISSDGHNGLGKGFGDHIHWRTLEDGKKEAAASGLPLMVI 
IHKSWCGACKALKPKFAESTEISELSHNFVMVNLEDEEEPKDEDFSPDGGYIPRILFLDP 
SGKVHPEIINENGNPSYKYFYVSAEQWQGMKEAQERLTGDAFRKKHLEDEL 



Xmpor-tant: feabures of the protein: 
Signal peptide: 

Amino acids 1-23 



Thioredoxin family proteins : 

Amino acids 58-75 



N-myristoylation sites : 

Amino acids 29-35 ; 67-7 3 ; 150-156 

Amidation site : 

Amino acid 45-49 
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FIGURE 195 

CGGCTCGAGTGCAGCTGTGGGGAGATTTCAGTGCATTGCCTCCCCTGGGTGCTCTTCATCTTGGATTTGAAAGT 
TGAGAGCAGCATGTTTTGCCCACTGAAACTCATCCTGCTGCCAGTGTTACTGGATTATTCCTTGGGCCTGAATG 
ACTTGAATGTTTCCCCGCCTGAGCTAACAGTCCATGTGGGTGATTCAGCTCTGATGGGATGTGTTTTCCAGAGC 
ACAGAAGACAAATGTATATTCAAGATAGACTGGACTCTGTCACCAGGAGAGCACGCCAAGGACGAATATGTGCT 
ATACTATTACTCCAATCTCAGTGTGCCTATTGGGCGCTTCCAGAACCGCGTACACTTGATGGGGGACATCTTAT 
GCAATGATGGCTCTCTCCTGCTCCAAGATGTGCAAGAGGCTGACCAGGGAACCTATATCTGTGAAATCCGCCTC 
AAAGGGGAGAGCCAGGTGTTCAAGAAGGCGGTGGTACTGCATGTGCTTCCAGAGGAGCCCAAAGAGCTCATGGT 
CCATGTGGGTGGATTGATTCAGATGGGATGTGTTTTCCAGAGCACAGAAGTGAAACACGTGACCAAGGTAGAAT 
GGATATTTTCAGGACGGCGCGCAAAGGAGGAGATTGTATTTCGTrACTACCACAAACTCAGGATGTCTGTGGAG 
TACTCCCAGAGCTGGGGCCACTTCCAGAATCGTGTGAACCTGGTGGGGGACATTTTCCGCAATGACGGTTCCAT 
CATGCTTCAAGGAGTGAGGGAGTCAGATGGAGGAAACTACACCTGCAGTATCCACCTAGGGAACCTGGTGTTCA 
AGAAAACCATTGTGCTGCATGTCAGCCCGGAAGAGCCTCGAACACTGGTGACCCCGGCAGCCCTGAGGCCTCTG 
GTCTTGGGTGGTAATCAGTTGGTGATCATTGTGGGAATTGTCTGTGCCACAATCCTGCTGCTCCCTGTTCTGAT 
ATTGATCGTGAAGAAGACCTGTGGAAATAAGAGTTCAGTGAATTCTACAGTCTTGGTGAAGAACACG7\AGAAGA 
CTAATCCAGAGATAAAAGAAAAACCCTGCCATTTTGAAAGATGTGAAGGGGAGAAACACATTTACTCCCCAATA 
ATTGTACGGGAGGTGATCGAGGAAGAAGAACCAAGTGAAAAATCAGAGGCCACCTACATGACCATGCACCCAGT 
TTGGCCTTCTCTGAGGTCAGATCGGAACAACTCACTTGAAAAAAAGTCAGGTGGGGGAATGCCAAAAACACAGC 
AAGCCTTTT6AGAAGAATGGAGAGTCCCTTCATCTCAGCAGCGGTGGAGACTCTCTCCTGTGTGTGTCCTGGGC 
CACTCTACCAGTGATTTCAGACTCCCGCTCTCCCAGCTGTCCTCCTGTCTCATTGTTTGGTCAATACACTGAAG 
ATGGAGAATTTGGAGCCTGGCAGAGAGACTGGACAGCTCTGGAGGAACAGGCCTGCTGAGGGGAGGGGAGCATG 
GACTTGGCCTCTGGAGTGGGACACTGGCCCTGGGAACCAGGCTGAGCTGAGTGGCCTCAAACCCCCCGTTGGAT 
CAGACCCTCCTGTGGGCAGGGTTCTTAGTGGATGAGTTACTGGGAAGAATCAGAGATAAAAACCAACCCAAATCAA 
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FIGURE 196 

MFCPLKLILLPVLLDYSLGLNDLNVSPPELTVHVGDSALMGCVFQSTEDKCIFKIDWTLSPGEHAKDEYVLYYY 
SNLSVPIGRFQNRVHLMGDILCNDGSLLLQDVQEADQGTYICEIRLKGESQVFKKAWLHVLPEEPKELMVHVG 

G\nRESDGGNYTCSIHLGNLVFKKTIVLHVSPEEPRTLVTPAALRPLVLGGNQLVIIVGIVCATILLLPVLI 

lSs^'e'^'s™^ 
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FIGURE 197 

CGCCATGGCCGGGCTATCCCGCGGGTCCGCGCGCGCACTGCTCGCCGCCCTGCTGGCGTCGACG 
CTGTTGGCGCTGCTCGTGTCGCCCGCGCGGGGTCGCGGCGGCCGGGACCACGGGGACTGGGA 
CGAGGCCTCCCGGCTGCCGCCGCTACCACCCCGCGAGGACGCGGCGCGCGTGGCCCGCTTCG 
TGACGCACGTCTCCGACTGGGGCGCTCTGGCCACCATCTCCACGCTGGAGGCGGTGCGCGGC 
CGGCCCTTCGCCGACGTCCTCTCGCTCAGCGACGGGCCCCCGGGCGCGGGCAGCGGCGTGCC 
CTATTTCTACCTGAGCCCGCTGCAGCTCTCCGTGAGCAACCTGCAGGAGAATCCATATGCTA 
CACTGACCATGACTTTGGCACAGACCAACTTCTGCAAGAAACATGGATTTGATCCACAAAGT 
CCCCTTTGTGTTCACATAATGCTGTCAGGAACTGTGACCAAGGTGAATGAAACAGAAATGGA 
TATTGCAAAGCATTCGTTATTCATTCGACACCCTGAGATGAAAACCTGGCCTTCCAGCCATA 
ATTGGTTCTTTGCTAAGTTGAATATAACCAATATCTGGGTCCTGGACTACTTTGGTGGACCA 
AAAATCGTGACACCAGAAGAATATTATAATGTCACAGTTCAGTGAAGCAGACTGTGGTGAAT 
TTAGCAACACTTATGAAGTTTCTTAAAGTGGCTCATACACACTTAAAAGGCTTAATGTTTCT 
CTGGAAAGCGTCCCAGAATATTAGCCAGTTTTCTGTC 
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FIGURE 198 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA71269 
Xsubunit 1 of 1, 220 aa, 1 stop 
XMW: 24075, pi: 7.67, NX(S/T): 3 

MAGLSRGSARALLAALLASTLLALLVSPARGRGGRDHGDWDEASRLPPLPPREDAARVAR 
FVTHVSDWGALATISTLEAVRGRPFADVLSLSDGPPGAGSGVPYFYLSPLQLSVSNLQEN 
PYATLTMTLAQTNFCKKHGFDPQSPLCVHIMLSGTVTKVNETEMDIAKHSLFIRHPEMKT 
WPSSHNWFFAKLNITNIWVLDYFGGPKIVTPEEYYNVTVQ 

In^ortant features of the protein: 
Transmembrane domain: 

Amino acids 
11-29 

N-glycosylation sites : 

Amino acids 

160-164; 193-197; 216-220 

N-myrxstoylatlon sites : 

Amino acids 

3-9; 7-13; 69-75; 97-103 
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FIGURE 199 



TCGCC ATG GCCTCTGCCGGAATGCAGATCCTGGGAGTCGTCCTGACACTGCTGG6CTGGGTG 
AATGGCCTGGTCTCCTGTGCCCTGCCCATGTGGAAGGTGACCGCTTTCATCGGCAACAGCAT 
CGTGGTGGCCCAGGTGGTGTGGGAGGGCCTGTGGATGTCCTGCGTGGTGCAGAGCACCGGCC 
AGATGCAGTGCAAGGTGTACGACTCACTGCTGGCGCTGCCACAGGACCTGCAGGCTGCACGT 
GCCCTCTGTGTCATCGCCCTCCTTGTGGCCCTGTTCGGCTTGCTGGTCTACCTTGCTGGGGC 
CAAGTGTACCACCTGTGTGGAGGAGAAGGATTCCAAGGCCCGCCTGGTGCTCACCTCTGGGA 
TTGTCTTTGTCATCTCAGGGGTCCTGACGCTAATCCCCGTGTGCTGGACGGCGCATGCCATC 
ATCCGGGACTTCTATAACCCCCTGGTGGCTGAGGCCCAAAAGCGGGAGCTGGGGGCCTCCCT 
CTACTTGGGCTGGGCGGCCTCAGGCCTTTTGTTGCTGGGTGGGGGGTTGCTGTGCTGCACTT 
GCCCCTCGGGGGGGTCCCAGGGCCCCAGCCATTACATGGCCCGCTACTCAACATCTGCCCCT 
GCCATCTCTCGGGGGCCCTCTGAGTACCCTACCAAGAATTACGTCTGACGTGGAGGGGAATG 
GGGGCTCCGCTGGCGCTAGAGCCATCCAGAAGTGGCAGTGCCCAACAGCTTTGGGATGGGTT 
CGTACCTTTTGTTTCTGCCTCCTGCTATTTTTCTTTTGACTGAGGATATTTAAAATTCATTT 
GAAAACTGAGCCAAGGTGTTGACTCAGACTCTCACTTAGGCTCTGCTGTTTCTCACCCTTGG 
ATGATGGAGCCAAAGAGGGGATGCTTTGAGATTCTGGATCTTGACATGCCCATCTTAGAAGC 
CAGTCAAGCTATGGAACTAATGCGGAGGCTGCTTGCTGTGCTGGCTTTGCAACAAGACAGAC 
TGTCCCCAAGAGTTCCTGCTGCTGCTGGGGGCTGGGCTTCCCTAGATGTCACTGGACAGCTG 
CCCCCCATCCTACTCAGGTCTCTGGAGCTCCTCTCTTCACCCCTGGAAAAACAAATCATCTG 
TTAACAAAGGACTGCCCACCTCCGGAACTTCTGACCTCTGTTTCCTCCGTCCTGATAAGACG 
TCCACCCCCCAGGGCCAGGTCCCAGCTATGTAGACCCCCGCCCCCACCTCCAACACTGCACC 
CTTCTGCCCTGCCCCCCTCGTCTCACCCCCTTTACACTCACATTTTTATCAAATAAAGCATG 

TTTTGTTAGTGCA 
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FIGURE 200 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA73736 
Xsubunit 1 of 1, 220 aa, 1 stop 
XMW: 23292, pi: 8.43, NX(S/T): 0 

MASAGMQILGWLTLLGWVNGLVSCALPMWKVTAFIGNSIVVAQVWEGLWMSCVVQSTGQM 
QCKVYDSLLALPQDLQAARALCVIALLVALFGLLVYLAGAKCTTCVEEKDSKARLVLTSGIV 
FVI SGVLTL I PVCWT AHAI I RDFYN PLVAEAQKRELGASL YLGWAAS GLLLLGGGLLCCTC P 
SGGSQGPSHYMARYSTSAPAISRGPSEYPTKNYV 

Transmeznbirane domains : 

amino acids 8-30 (type II), 82-102, 121-140, 166-186 
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FIGURE 201 

AGTGACAATCTCAGAGCAGCTTCTACACCACAGCCATTTCCAGCMGAAGATCACTGGGGGTCTCCTTCTGCTC 

TGTACAGTGGTCTATTTCTGTAGCAGCTCAGAAGCTGCTAGTCTGTCTCCAAAAAAAGTGGACTGCAGCATTTA 

CAAGAAGTATCCAGTGGTGGCCATCCCCTGCCCCATCACATACCTACCAGTTTGTGGTTCTGACTACATCACCT 

ATGGGAATGAATGTCACTTGTGTACCGAGAGCTTGAAAAGTAATGGAAGAGTTCAGTTTCTTCACGATGGAAGT 

TGCTAAATTCTCCATGGACATAGAGAGAAAGGAATGATATTCTCATCATCATCTTCATCATCCCAGGCTCTGAC 

TGAGTTTCTTTCAGTTTTACTGATGTTCTGGGTGGGGGACAGAGCCAGATTCAGAGTAATCTTGACTGAATGGA 

GAAAGTTTCTGTGCTACCCCTACAAACCCATGCCTCACTGACAGACCAGCATTTTTTTTTTAACACGTCAATAA 

AAAAATAATCTCCCAGA 
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FIGURE 202 

MKITGGLLLLCTWYFCSSSEAASLSPKKVDCSIYKKYPWAIPCPITYLPVCGSDYITYGNECHLCTESLKSN 
GRVQFLHDGSC 

In^ortant features: 
Signal peptide: 

amino acids 1-19 
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FIGURE 203 

CGACGATGCTACGCGCGCCCGGCTGCCTCCTCCGGACCTCCGTAGCGCCTGCCGCGGCCCTGGCTGCGGCGCTG 
CTCTCGTCGCTTGCGCGCTGCTCTCTTCTAGAGCCGAGGGACCCGGTGGCCTCGTCGCTCAGCCCCTATTTCGG 
CACCAAGACTCGCTACGAGGATGTCAACCCCGTGCTATTGTCGGGCCCCGAGGCTCCGTGGCGGGACCCTGAGC 
TGCTGGAGGGGACCTGCACCCCGGTGCAGCTGGTCGCCCTCATTCGCCACGGCACCCGCTACCCCACGGTCAAA 
CAGATCCGCAAGCTGAGGCAGCTGCACGGGTTGCTGCAGGCCCGCGGGTCCAGGGATGGCGGGGCTAGTAGTAC 
CGGCAGCCGCGACCTGGGTGCAGCGCTGGCCGACTGGCCTTTGTGGTACGCGGACTGGATGGACGGGCAGCTAG 
TAGAGAAGGGACGGCAGGATATGCGACAGCTGGCGCTGCGTCTGGCCTCGCTCTTCCCGGCCCTTTTCAGCCGT 
GAGAACTACGGCCGCCTGCGGCTCATCACCAGTTCCAAGCACCGCTGCATGGATAGCAGCGCCGCCTTCCTGCA 
GGGGCTGTGGCAGCACTACCACCCTGGCTTGCCGCCGCCGGACGTCGCAGATATGGAGTTTGGACCTCCAACAG 
TTAATGATAAACTAATGAGATTTTTTGATCACTGTGAGAAGTTTTTAACTGAAGTAGAAAAAAATGCTACAGCT 
CTTTATCACGTGG7VAGCCTTCAAAACTGGACCAGAAATGCAGAACATTTTAAAAAAAGTTGCAGCTACTTTGCA 
AGTGCCAGTAAATGATTT7VAATGCAGATTTAATTCAAGTAGCCTTTTTCACCTGTTCATTTGACCTGGCAATTA 
AAGGTGTTAAATCTCCTTGGTGTGATGTTTTTGACATAGATGATGCAAAGGTATTAGAATATTTAAATGATCTG 
AAACAATATTGGAAAAGAGGATATGGGTATACTATTAACAGTCGATCCAGCTGCACCTTGTTTCAGGATATCTT 
TCAGCACTTGGACAAAGCAGTTGAACAGAAACAAAGGTCTCAGCCAATTTCTTCTCCAGTCATCCTCCAGTTTG 
GTCATGCAGAGACTCTTCTTCCACTGCTTTCTCTCATGGGCTACTTCATVAGACAAGGAACCCCTAACAGCGTAC 
AATTACAAAAAACAAATGCATCGGAAGTTCCGAAGTGGTCTCATTGTACCTTATGCCTCGAACCTGATATTTGT 
GCTTTACCACTGTGAAAATGCTAAGACTCCTAAAGAACAATTCCGAGTGCAGATGTTATTAAATGAAAAGGTGT 
TACCTTTGGCTTACTCACAAGAAACTGTTTCATTTTATGAAGATCTGAAGAACCACTACAAGGACATCCTTCAG 
AGTTGTCAAACCAGTGAAGAATGTGAATTAGCAAGGGCTAACAGTACATCTGATGAACTATGAGTAACTGAAGA 
ACATTTTTAATTCTTTAGGAATCTGCAATGAGTGATTACATGCTTGTAATAGGTAGGCAATTCCTTGATTACAG 
GAAGCTTTTATATTACTTGAGTATTTCTGTCTTTTCACAGAAAAACATTGGGTTTCTCTCTGGGTTTGGACATG 
AAATGTAAGAAAAGATTTTTCACTGGAGCAGCTCTCTTAAGGAGAAACAAATCTATTTAGAGAAACAGCTGGCC 
CTGCAAATGTTTACAGAAATGAAATTCTTCCTACTTATATAAGAAATCTCACACTGAGATAGAATTGTGATTTC 
ATAATAACACTTGAAAAGTGCTGGAGTAACAAAATATCTCAGTTGGACCATCCTTAACTTGATTGAACTGTCTA 
GGAACTTTACAGATTGTTCTGCAGTTCTCTCTTCTTTTCCTCAGGTAGGACAGCTCTAGCATTTTCTTAATCAG 
GAATATTGTGGTAAGCTGGGAGTATCACTCTGGAAGAAAGTAACATCTCCAGATGAGAATTTGAAACAAGAT^C 
AGAGTGTTGTAAAAGGACACCTTCACTGAAGCAAGTCGGAAAGTACAATGAAAATAAATATTTTTGGTATTTAT 
TTATGAAATATTTGAACATTTTTTCAATAATTCCTTTTTACTTCTAGGAAGTCTCAAAAGACCATCTTAAATTA 
TTATATGTTTGGACAATTAGCAACAAGTCAGATAGTTAGAATCGAAGTTTTTCAAATCCATTGCTTAGCTAACT 
TTTTCATTCTGTCACTTGGCTTCGATTTTTATATTTTCCTATTATATGAAATGTATCTTTTGGTTGTTTGATTT 
TTCTTTCTTTCTTTGTAAATAGTTCTGAGTTCTGTCAAATGCCGTGAAAGTATTTGCTATAATAAAGAAAATTC 

TTGTGACTTTAAAAAAAAA 
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FIGURE 204 

^lLRAPGCLLRTSVAPAAAIA7UUJLSSLARCSLLEPRDPVASSLSPyFGTKTRyEDVNPVLLSGPEAPWRDPELL 
EGTCTPVQLVALIRHGTRYPTVKQIRKLRQLHGLLQARGSRDGGASSTGSRDLGAAIADWPLWYADWMDGQLVE 
KGRQDMRQLALRLASLFPALFSRENYGRLRLITSSKHRCMDSSAAFLQGLWQHYHPGLPPPDVADMEFGPPTVN 
DKLMRFFDHCEKFLTEVEKNATALYHVEAFKTGPEMQNILKKVAATLQVPVNDLNADLIQVAFFTCSFDLAIKG 
VKSPWCDVFDIDDAKVLEYLNDLKQYWKRGYGYTINSRSSCTLFQDIFQHLDKAVEQKQRSQPISSPVILQFGH 
AETLLPLLSLMGYFKDKEPLTAYNYKKQMHRKFRSGLIVPYASNLIFVLYHCENAKTPKEQFRVQMLLNEKVLP 
LAYSQETVSFYEDLKNHYKDILQSCQTSEECELARANSTSDEL 

Xn^ortant features : 
Signal sequence 

amino acids 1-30 

N-glycosylation sites . 

amino acids 242-246, 481-485 

N-nQrristoylation sites , 

amino acids 107-113, 113-119, 117-123, 118-124, 128-134 

Endoplasmic reticulum targeting sequence. 

amino acids 484-489 
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FIGURE 205 



GCGACGCGCGGCGGGGCGGCGAGAGGAAACGCGGCGCCGGGCCGGGCCCGGCCCTGGAGATG 
GTCCCCGGCGCCGCGGGCTGGTGTTGTCTCGTGCTCTGGCTCCCCGCGTGCGTCGCGGCCCA 
CGGCTTCCGTATGCATGATTATTTGTACTTTCAAGTGCTGAGTCCTGGGGACATTCGATACA 
TCTTCACAGCCACACCTGCCAAGGACTTTGGTGGTATCTTTCACACAAGGTATGAGCAGATT 
CACCTTGTCCCCGCTGAACCTCCAGAGGCCTGCGGGGAACTCAGCAACGGTTTCTTCATCCA 
GGACCAGATTGCTCTGGTGGAGAGGGGGGGCTGCTCCTTCCTCTCCAAGACTCGGGTGGTCC 
AGGAGCACGGCGGGCGGGCGGTGATCATCTCTGACAACGCAGTTGACAATGACAGCTTCTAC 
GTGGAGATGATCCAGGACAGTACCCAGCGCACAGCTGACATCCCCGCCCTCTTCCTGCTCGG 
CCGAGACGGCTACATGATCCGCCGCTCTCTGGAACAGCATGGGCTGCCATGGGCCATCATTT 
CCATCCCAGTCAATGTCACCAGCATCCCCACCTTTGAGCTGCTGCAACCGCCCTGGACCTTC 
TGG TAGA AGAGTTTGTCCCACATTCCAGCCATAAGTGACTCTGAGCTGGGAAGGGGAAACCC 
AGGAATTTTGCTACTTGGAATTTGGAGATAGCATCTGGGGACAAGTGGAGCCAGGTAGAGGA 
AAAGGGTTTGGGCGTTGCTAGGCTGAAAGGGAAGCCACACCACTGGCCTTCCCTTCCCCAGG 
GCCCCCAAGGGTGTCTCATGCTACAAGAAGAGGCAAGAGACAGGCCCCAGGGCTTCTGGCTA 
GAACCCGAAACATUU^GGAGCTGAAGGCAGGTGGCCTGAGAGCCATCTGTGACCTGTCACACT 
CACCTGGCTCCAGCCTCCCCTACCCAGGGTCTCTGCACAGTGACCTTCACAGCAGTTGTTGG 
AGTGGTTTAAAGAGCTGGTGTTTGGGGACTCAATAAACCCTCACTGACTTTTTAGCAATAAA 
GCTTCTCATCAGGGTTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 206 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA76532 
Xsubunit 1 of 1, 188 aa, 1 stop 
XMW: 21042, pi: 5.36, NX(S/T): 2 

MVPGAAGWCCLVLWLPACVAAHGFRIHDYLYFQVLSPGDIRYIFTATPAKDFGGIFHTRYEQ 
IHLVPAEPPEACGELSNGFFIQDQIALVERGGCSFLSKTRWQEHGGRAVIISDNAVDNDSF 
YVEMIQDSTQRTADIPALFLLGRDGYMIRRSLEQHGLPWAIISIPVNVTSIPTFELLQPPWTFW 

Signal peptide: 

amino acids 1-20 
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FIGURE 207 



CTCGCTTCTTCCTTCTGGATGGGGGCCCAGGGGGCCCAGGAGAGTATAAAGGCGATGTGGAG 
GGTGCCCGGCACAACCAGACGCCCAGTCACAGGCGAGAGCCCTGGGATGCACCGGCCAGAGG 
CCATGCTGCTGCTGCTCACGCTTGCCCTCCTGGGGGGCCCCACCTGGGCAGGGAAGATGTAT 
GGCCCTGGAGGAGGCAAGTATTTCAGCACCACTGAAGACTACGACCATGAAATCACAGGGCT 
GCGGGTGTCTGTAGGTCTTCTCCTGGTGAAAAGTGTCCAGGTGAAACTTGGAGACTCCTGGG 
ACGTGAAACTGGGAGCCTTAGGTGGGAATACCCAGGAAGTCACCCTGCAGCCAGGCGAATAC 
ATCACAAAAGTCTTTGTCGCCTTCCAAGCTTTCCTCCGGGGTATGGTCATGTACACCAGCAA 
GGACCGCTATTTCTATTTTGGGAAGCTTGATGGCCAGATCTCCTCTGCCTACCCCAGCCAAG 
AGGGGCAGGTGCTGGTGGGCATCTATGGCCAGTATCAACTCCTTGGCATCAAGAGCATTGGC 
TTTGAATGGAATTATCCACTAGAGGAGCCGACCACTGAGCCACCAGTTAATCTCACATACTC 
AGCAAACTCACCCGTGGGTCGCTAGGGTGGGGTATGGGGCCATCCGAGCTGAGGCCATCTGT 
GTGGTGGTGGCTGATGGTACTGGAGTAACTGAGTCGGGACGCTGAATCTGAATCCACCAATA 
AATAAAGCTTCTGCAGAAAA 
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FIGURE 208 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA7 6541 
Xsubunit 1 of 1, 178 aa, 1 stop 
XMW: 19600, pi: 5.89, NX(S/T): 1 

MHRPEAMLLLLTLALLGGPTWAGKMYGPGGGKYFSTTEDYDHEITGLRVSVGLLLVKSVQVK 
LGDSWDVKLGALGGNTQEVTLQPGEYITKVFVAFQAFLRGMVMYTSKDRYFYFGKLDGQISS 
AYPSQEGQVLVGIYGQYQLLGIKSIGFEWNYPLEEPTTEPPVNLTYSANSPVGR 

Signal pep-blde: 

amino acids 1-22 
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FIGURE 209 

GGAGAATGGAGAGAGCAGTGAGAGTGGAGTCCGGGGTCCTGGTCGGGGTGGTCTGTCTGCTCCTGGCATGCCCT 

GCCACAGCCACTGGGCCCGAAGTTGCTCAGCCTGAAGTAGACACCACCCTGGGTCGTGTGCGAGGCCGGCAGGT 

GGGCGTGAAGGGCACAGACCGCCTTGTGAATGTCTTTCTGGGCATTCCATTTGCCCAGCCGCCACTGGGCCCTG 

ACCGGTTCTCAGCCCCACACCCAGCACAGCCCTGGGAGGGTGTGCGGGATGCCAGCACTGCGCCCCCAATGTGC 

CTACAAGACGTGGAGAGCATGAACAGCAGCAGATTTGTCCTCAACGGAAAACAGCAGATCTTCTCCGTTTCAGA 

GGACTGCCTGGTCCTCAACGTCTATAGCCCAGCTGAGGTCCCCGCAGGGTCCGGTAGGCCGGTCATGGTATGGG 

TCCATGGAGGCGCTCTGATAACTGGCGCTGCCACCTCCTACGATGGATCAGCTCTGGCTGCCTATGGGGATGTG 

GTCGTGGTTACAGTCCAGTACCGCCTTGGGGTCCTTGGCTTCTTCAGCACTGGAGATGAGCATGCACCTGGCAA 

CCAGGGCTTCCTAGATGTGGTAGCTGCTTTGCGCTGGGTGCAAGAAAACATCGCCCCCTTCGGGGGTGACCTCA 

ACTGTGTCACTGTCTTTGGTGGATCTGCCGGTGGGAGCATCATCTCTGGCCTGGTCCTGTCCCCAGTGGCTGCA 

GGGCTGTTCCACAGAGCCATCACACAGAGTGGGGTCATCACCACCCCAGGGATCATCGACTCTCACCCTTGGCC 

CCTAGCTCAGAAAATCGCAAACACCTTGGCCTGCAGCTCCAGCTCCCCGGCTGAGATGGTGCAGTGCCXTCAGC 

AGATVAGAAGGAGAAGAGCTGGTCCTTAGCAAGAAGCTGAATUyVTACTATCTATCCTCTCACCGTTGATGGCACT 

GTCTTCCCCAAAAGCCCCAAGGAACTCCTGAAGGAGAAGCCCTTCCACTCTGTGCCCTTCCTCATGGGTGTCAA 

CAACCATGAGTTCAGCTGGCTCATCCCCAGGGGCTGGGGTCTCCTGGATACAATGGAGCAGATGAGCCGGGAGG 

ACATGCTGGCCATCTCAACACCCGTCTTGACCAGTCTGGATGTGCCCCCTGAGATGATGCCCACCGTCATAGAT 

GAATACCTAGGAAGCAACTCGGACGCACAAGCCAAATGCCAGGCGTTCCAGGAATTCATGGGTGACGTATTCAT 

CAATGTTCCCACCGTCAGTTTTTCAAGATACCTTCGAGATTCTGGAAGCCCTGTCTTTTTCTATGAGTTCCAGC 

ATCGACCCAGTTCTTTTGCGAAGATCAAACCTGCCTGGGTGAAGGCTGATCATGGGGCCGAGGGTGCTTTTGTG 

TTCGGAGGTCCCTTCCTCATGGACGAGAGCTCCCGCCTGGCCTTTCCAGAGGCCACAGAGGAGGAGAAGCAGCT 

AAGCCTCACCATGATGGCCCAGTGGACCCACTTTGCCCGGACAGGGGACCCCAATAGCAAGGCTCTGCCTCCTT 

GGCCCCAATTCAACCAGGCGGAACAATATCTGGAGATCAACCCAGTGCCACGGGCCGGACAGAAGTTCAGGGAG 

GCCTGGATGCAGTTCTGGTCAGAGACGCTCCCCAGCAAGATACAACAGTGGCACCAGAAGCAGAAGAACAGGAA 

GGCCCAGGAGGACCTCTGAGGCCAGGCCTGAACCTTCTTGGCTGGGGCAAACCACTCTTCAAGTGGTGGCAGAG 

TCCCAGCACGGCAGCCCGCCTCTCCCCCTGCTGAGACTTTAATCTCCACCAGCCCTTAAAGTGTCGGCCGCTCT 

GTGACTGGAGTTATGCTCTTTTGAAATGTCACAAGGCCGCCTCCCACCTCTGGGGCATTGTACAAGTTCTTCCC 

TCTCCCTGAAGTGCCTTTCCTGCTTTCTTCGTGGTAGGTTCTAGCACATTCCTCTAGCTTCCTGGAGGACTCAC 

TCCCCAGGAAGCCTTCCCTGCCTTCTCTGGGCTGTGCGGCCCCGAGTCTGCGTCCATTAGAGCACAGTCCACCC 

GAGGCTAGCACCGTGTCTGTGTCTGTCTCCCCCTCAGAGGAGCTCTCTCAAZ^ATGGGGATTAGCCTAACCCCAC 

TCTGTCACCCACACCAGGATCGGGTGGGACCTGGAGCTAGGGGGTGTTTGCTGAGTGAGTGAGTGAAACACAGA 

ATATGGGAATGGCAGCTGCTGAACTTGAACCCAGAGCCTTCAGGTGCCAAAGCCATACTCAGGCCCCCACCGAC 

ATTGTCCACCCTGGCCAGAAGGGTGCAXGCCAATGGCAGAGACCTGGGATGGGAGAAGTCCTGGGGCGCCAGGG 

GATCCAGCCTAGAGCAGACCTTAGCCCCTGACTAAGGCCTCAGACTAGGGCGGGAGGGGTCTCCTCCTCTCTGC 

TGCCCAGTCCTGGCCCCTGCACAAGACAACAGAATCCATCAGGGCCATGAGTGTCACCCAGACCTGACCCTCAC 

CAATTCCAGCCCCTGACCCTCAGGACGCTGGATGCCAGCTCCCAGCCCCAGTGCCGGGTCCTCCCTCCCTTCCT 

GGCTTGGGGAGACCAGTTTCTGGGGAGCTTCCAAGAGCACCCACCAAGACACAGCAGGACAGGCCAGGGGAGGG 

CATCTGGACCAGGGCATCCGTCGGGCTATTGTCACAGAGAAAAGAAGAGACCCACCCACTCGGGCTGCAAAAGG 

TGAAAAGCACCAAGAGGTTTTCAGATGGAAGTGAGAGGTGACAGTGTGCTGGCAGCCCTCACAGCCCTCGCTTG 

CTCTCCCTGCCGCCTCTGCCTGGGCTCCCACTTTGGCAGCACTTGAGGAGCCCTTCAACCCGCCGCTGCACTGT 

AGGAGCCCCTTTCTGGGCTGGCCAAGGCCGGAGCCAGCTCCCTCAGCTTGCGGGGAGGTGCGGAGGGAGAGGGG 

CGGGCAGGAACCGGGGCTGCGCGCAGCGCTTGCGGGCCAGAGTGAGTTCCGGGTGGGCGTGGGCTCGGCGGGGC 

CCCACTCAGAGCAGCTGGCCGGCCCCAGGCAGTGAGGGCCTTAGCACCTGGGCCAGCAGCTGCTGTGCTCGATT 

TCTCGCTGGGCCTTAGCTGCCTCCCCGCGGGGCAGGGCTCGGGACCTGCAGCCCTCCATGCCTGACCCTCCCCC 

CACCCCCCGTGGGCTCCTGTGCGGCCGGAGCCTCCCCAAGGAGCGCCGCCCCCTGCTCCACAGCGCCCAGTCCC 

ATCGACCACCCAAGGGCTGAGGAGTGCGGGTGCACAGCGCGGGACTGGCAGGCAGCTCCACCTGCTGCCCCAGT 

GCTGGATCCACTGGGTGAAGCCAGCTGGGCTCCTGAGTCTGGTGGGGACTTGGAGAACCTTTATGTCTAGCTAA 

GGGATTGTAAATACACCGATGGGCACTCTGTATCTAGCTCAAGGTTTGTAAACACACCAATCAGCACCCTGTGT 

CTAGCTCAGTGTTTGTGAATGCACCAATCCACACTCTGTATCTGGCTACTCTGGTGGGGACTTGGAGAACCTTT 

GTGTCCACACTCTGTATCTAGCTAATCTAGTGGGGATGTGGAGAACCTTTGTGTCTAGCTCAGGGATCGTAAAC 

GCACCAATCAGCACCCTGTCAAAACAGACCACTTGACTCTCTGTAAAATGGACCAATCAGCAGGATGTGGGTGG 

GGCGAGACAAGAGAATAAAAGCAGGCTGCCTGAGCCAGCAGTGACAACCCCCCTCGGGTCCCCTCCCACGCCGT 

GGAAGCTTTGTTCTTTCGCTCTTTGCAATAAATCTTGCTACTGCCCAAAA 
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FIGURE 210 

MERAVRVESGVLVGWCLLLACPATATGPEVAQPEVDTTLGRVRGRQVGVKGTDRLVNVFLGIPFAQPPLGPDR 
FSAPH PAQPWEGVRDASTAPPMCLQDVESMNS SRFVLNGKQQ I FS VS EDCLVLNVYS PAEVPAGSGRPVMVWVH 
GGALITGAATSYDGSALAAYGDVWVTVQYRLGVLGFFSTGDEHAPGNQGFLDWAALRWVQENIAPFGGDLNC 
VTVFGGSAGGSIISGLVLSPVAAGLFHRAITQSGVITTPGIIDSHPWPLAQKIANTLACSSSSPAEMVQCLQQK 
EGEELVLSKKLKNTIYPLTVDGTVFPKSPKELLKEKPFHSVPFLMGVNNHEFSWLIPRGWGLLDTMEQMSREDM 
LAISTPVLTSLDVPPEMMPTVIDEYLGSNSDAQAKCQAFQEFMGDVFINVPTVSFSRYLRDSGSPVFFYEFQHR 
PSSFAKIKPAWVKADHGAEGAFVFGGPFLMDESSRLAFPEATEEEKQLSLTMMAQWTHFARTGDPNSKALPPWP 
QFNQAEQYLEINPVPRAGQKFREAWMQFWSETLPSKIQQWHQKQKNRKAQEDL 

Zznpor'banl: features: 
Signal peptide: 
amino acids 1-27 

Transmembrane domain: 

amino acids 226-24 5 

N-glycosylation site. 

amino acids 105-109 

N-myrlstoylation sites. 

amino acids 10-16, 49-55, 62-68, 86-92, 150-156, 155-161, 162-168, 217-223, 
227-233, 228-234, 232-238, 262-268, 357-363, 461-467 

Prokaryotlc membrane lipoprotein lipid attachment site. 

amino acids 12-23 

Carboxylesterases type-B serine active site. 

amino acids 216-232 
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FIGURE 211 



AACTTCTACATGGGCCTCCTGCTGCTGGTGCTCTTCCTCAGCCTCCTGCCGGTGGCCTACAC 

CATCATGTCCCTCCCACCCTCCTTTGACTGCGGGCCGTTCAGGTGCAGAGTCTCAGTTGCCC 

GGGAGCACCTCCCCTCCCGAGGCAGTCTGCTCAGAGGGCCTCGGCCCAGAATTCCAGTTCTG 

GTTTCATGCCAGCCTGTAAAAGGCCATGGAACTTTGGGTGAATCACCGATGCCATTTAAGAG 

GGTTTTCTGCCAGGATGGAAATGTTAGGTCGTTCTGTGTCTGCGCTGTTCATTTCAGTAGCC 

ACCAGCCACCTGTGGCCGTTGAGTGCTTGAAATGAGGAACTGAGAAAATTAATTTCTCATGT 

ATTTTTCTCATTTATTTATTAATTTTTAACTGATAGTTGTACATATTTGGGGGTACATGTGA 

TATTTGGATACATGTATACAATATATAATGATCAAATCAGGGTAACTGGGATATCCATCACA 

TCAAACATTTATTTTTTATTCTTTTTAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGC 

AGTGGTGCCATCTCAGCTTACTGCAACCTCTGCCTGCCAGGTTCAAGCGATTCTCATGCCTC 

CACCTCCCAAGTAGCTGGGACTACAGGCATGCACCACAATGCCCAACTAATTTTTGTATTTT 

TAGTAGAGACGGGGTTTTGCCATGTTGCCCAGGCTGGCCTTGAACTCCTGGCCTCAAACAAT 

CCACTTGCCTCGGCCTCCCAAAGTGTTATGATTACAGGCGTGAGCCACCGTGCCTGGCCTAA 

ACATTTATCTTTTCTTTGTGTTGGGAACTTTGAAATTATACAATGAATTATTGTTAACTGTC 

ATCTCCCTGCTGTGCTATGGAACACTGGGACTTCTTCCCTCTATCTAACTGTATATTTGTAC 

CAGTTAACCAACCGTACTTCATCCCCACTCCTCTCTATCCTTCCCAACCTCTGATCACCTCA 

TTCTACTCTCTACCTCCATGAGATCCACTTTTTTAGCTCCCACATGTGAGTAAGAAAATGCA 

ATATTTGTCTTTCTGTGCCTGGCTTATTTCACTTAACATAATGACTTCCTGTTCCATCCATG 

TTGCTGCAAATGACAGGATTTCGTTCTTAATTTCAATTAAAATAACCACACATGGCAAAAA 
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FIGURE 212 

MGLLLLVLFLSLLPVAYTIMSLPPSFDCGPFRCRVSVAREHLPSRGSLLRGPRPRIPVLVSC 
QPVKGHGTLGESPMPFKRVFCQDGNVRSFCVCAVHFSSHQPPVAVECLK 

Important: fea-bures of the protein: 
Signal peptide: 

amino acids 1-18 - 

N-myristoylation site. 

amino acids 86-92 

Zinc carboxypeptidases , zinc-binding region 2 signature. 

amino acids 68-79 
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FIGURE 213 

AGGGCCCGCGGGTGGAGAGAGCGACGCCCGAGGGGATGGCGGCAGCGTCCCGGAGCGCCTCT 

GGCTGGGCGCTACTGCTGCTGGTGGCACTTTGGCAGCAGCGCGCGGCCGGCTCCGGCGTCTT 

CCAGCTGCAGCTGCAGGAGTTCATCAACGAGCGCGGCGTACTGGCCAGTGGGCGGGCTTGCG 

AGCCCGGCTGCCGGACTTTCTTCCGCGTCTGCCTTAAGCACTTCCAGGCGGTCGTCTCGCCC 

GGACCCTGCACCTTCGGGACCGTCTCCACGCCGGTATTGGGCACCAACTCCTTCGCTGTCCG 

GGACGACAGTAGCGGCGGGGGGCGCAACCCTCTCCAACTGCCCTTCAATTTCACCTGGCCGG 

GTACCTTCTCGCTCATCATCGAAGCTTGGCACGCGCCAGGAGACGACCTGCGGCCAGAGGCC 

TTGCCACCAGATGCACTCATCAGCAAGATCGCCATCCAGGGCTCCCTAGCTGTGGGTCAGAA 

CTGGTTATTGGATGAGCAAACCAGCACCCTCACAAGGCTGCGCTACTCTTACCGGGTCATCT 

GCAGTGACAACTACTATGGAGACAACTGCTCCCGCCTGTGCAAGAAGCGCAATGACCACTTC 

GGCCACTATGTGTGCCAGCCAGATGGCAACTTGTCCTGCCTGCCCGGTTGGACTGGGGAATA 

TTGCCAACAGCCTATCTGTCTTTCGGGCTGTCATGAACAGAATGGCTACTGCAGCAAGCCAG 

CAGAGTGCCTCTGCCGCCCAGGCTGGCAGGGCCGGCTGTGTAACGAATGCATCCCCCACAAT 

GGCTGTCGCCACGGCACCTGCAGCACTCCCTGGCAATGTACTTGTGATGAGGGCTGGGGAGG 

CCTGTTTTGTGACCAAGATCTCAACTACTGCACCCACCACTCCCCATGCAAGAATGGGGCAA 

CGTGCTCCAACAGTGGGCAGCGAAGCTACACCTGCACCTGTCGCCCAGGCTACACTGGTGTG 

GACTGTGAGCTGGAGCTCAGCGAGTGTGACAGCAACCCCTGTCGCAATGGAGGCAGCTGTAA 

GGACCAGGAGGATGGCTACCACTGCCTGTGTCCTCCGGGCTACTATGGCCTGCACTGTGAAC 

ACAGCACCTTGAGCTGCGCCGACTCCCCCTGCTTCAATGGGGGCTCCTGCCGGGAGCGCAAC 

CAGGGGGCCAACTATGCTTGTGAATGTCCCCCCAACTTCACCGGCTCCAACTGCGAGAAGAA 

AGTGGACAGGTGCACCAGCAACCCCTGTGCCAACGGGGGACAGTGCCTGAACCGAGGTCCAA 

GCCGCATGTGCCGCTGCCGTCCTGGATTCACGGGCACCTACTGTGAACTCCACGTCAGCGAC 

TGTGCCCGTAACCCTTGCGCCCACGGTGGCACTTGCCATGACCTGGAGAATGGGCTCATGTG 

CACCTGCCCTGCCGGCTTCTCTGGCCGACGCTGTGAGGTGCGGACATCCATCGATGCCTGTG 

CCTCGAGTCCCTGCTTCAACAGGGCCACCTGCTACACCGACCTCTCCACAGACACCTTTGTG 

TGCAACTGCCCTTATGGCTTTGTGGGCAGCCGCTGCGAGTTCCCCGTGGGCTTGCCGCCCAG 

CTTCCCCTGGGTGGCCGTCTCGCTGGGTGTGGGGCTGGCAGTGCTGCTGGTACTGCTGGGCA 

TGGTGGCAGTGGCTGTGCGGCAGCTGCGGCTTCGACGGCCGGACGACGGCAGCAGGGAAGCC 

ATGAACAACTTGTCGGACTTCCAGAAGGACAACCTGATTCCTGCCGCCCAGCTTAAAAACAC 

AAACCAGAAGAAGGAGCTGGAAGTGGACTGTGGCCTGGACAAGTCCAACTGTGGCAAACAGC 

AAAACCACACATTGGACTATAATCTGGCCCCAGGGCCCCTGGGGCGGGGGACCATGCCAGGA 

AAGTTTCCCCACAGTGACAAGAGCTTAGGAGAGAAGGCGCCACTGCGGTTACACAGTGAA7VA 

GCCAGAGTGTCGGATATCAGCGATATGCTCCCCCAGGGACTCCATGTACCAGTCTGTGTGTT 

TGATATCAGAGGAGAGGAATGAATGTGTCATTGCCACGGAGGTATAAGGCAGGAGCCTACCT 

GGACATCCCTGCTCAGCCCCGCGGCTGGACCTTCCTTCTGCATTGTTTACA 
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FIGURE 214 

MAAASRSASGWALLLLVALWQQFiAAGSGVFQLQLQEFINERGVLASGRPCEPGCRTFFRVCL 

KHFQAWSPGPCTFGTVSTPVLGTNSFAVRDDSSGGGRNPLQLPFNFTWPGTFSLIIEAWHA 

PGDDLRPEALPPDALISKIAIQGSLAVGQNWLLDEQTSTLTRLRYSYRVICSDNYYGDNCSR 

LCKKRNDHFGHYVCQPDGNLSCLPGWTGEYCQQPICLSGCHEQNGYCSKPAECLCRPGWQGR 

LCNECIPHNGCRHGTCSTPWQCTCDEGWGGLFCDQDLNYCTHHSPCKNGATCSNSGQRSYTC 

TCRPGYTGVDCELELSECDSNPCRNGGSCKDQEDGYHCLCPPGYYGLHCEHSTLSCADSPCF 

NGGSCRERNQGANYACECPPNFTGSNCEKKVDRCTSNPCANGGQCLNRGPSRMCRCRPGFTG 

TYCELHVSDCARNPCAHGGTCHDLENGLMCTCPAGFSGRRCEVRTSIDACASSPCFNRATCY 

TDLSTDTFVCNCPYGFVGSRCEFPVGLPPSFPWVAVSLGVGLAVLLVLLGMVAVAVRQLRLR 

RPDDGSREAMNNLSDFQKDNLIPAAQLKNTNQKKELEVDCGLDKSNCGKQQNHTLDYNLAPG 

PLGRGTMPGKFPHSDKSLGEKAPLRLHSEKPECRISAICSPRDSMYQSVCLISEERNECVIA 
TEV 

Xmport:ant fea-bures of the protein: 
Signal peptide: 
amino acids 1-26 
Transmembrane domain : 
amino acids 530-552 
N-glycosylatlon sites . 

amino acids 108-112, 183-187, 205-209, 393-397, 570-574, 610-614 
Glycosaminoglycan attachment site. 

amino acids 96-100 

Tyrosine kinase phosphorylation site. 

amino acids 340-347 
N-myristoylatlon sites . 

amino acids 42-48, 204-210, 258-264, 277-283, 297-303, 383-389, 
415-421, 461-467, 522-528, 535-541, 563-569, 599-605, 625-631 
Amldation site . 
amino acids 471-475 

Aspartlc acid and asparaglne hydroacylation site. 

amino acids 339-351 

EGF-like domain cysteine pattern signature. 

amino acids 173-185, 206-218, 239-251, 270-282, 310-322, 
348-360, 388-400, 426-438, 464-476, 506-518 
Calciiam-binding EGF-like: 

amino acids 224-245, 255-276, 295-316, 333-354, 373-394, 
411-432, 449-470 



BNSDOC[0:<WO 0i939a3A1 I > 



wo (M/93983' 



PCT/lJSOl/17800 



217/246 

FIGURE 215 

CGCGAGGCGCGGGGAGCCTGGGACCAGGAGCGAGAGCCGCCTACCTGCAGCCGCCGCCCACG 

GCACGGCAGCCACCATGGCGCTCCTGCTGTGCTTCGTGCTCCTGTGCGGAGTAGTGGATTTC 

GCCAGAAGTTTGAGTATCACTACTCCTGAAGAGATGATTGAAAAAGCCAAAGGGGAAACTGC 

CTATCTGCCATGCAAATTTACGCTTAGTCCCGAAGACCAGGGACCGCTGGACATCGAGTGGC 

TGATATCACCAGCTGATAATCAGAAGGTGGATCAAGTGATTATTTTATATTCTGGAGACAAA 

ATTTATGATGACTACTATCCAGATCTGAAAGGCCGAGTACATTTTACGAGTAATGATCTCAA 

ATCTGGTGATGCATCAATAAATGTAACGAATTTACAACTGTCAGATATTGGCACATATCAGT 

GCAAAGTGAAAAAAGCTCCTGGTGTTGCAAATAAGAAGATTCATCTGGTAGTTCTTGTTAAG 

CCTTCAGGTGCGAGATGTTACGTTGATGGATCTGAAGAAATTGGAAGTGACTTTAAGATAAA 

ATGTGAACCAAAAGAAGGTTCACTTCCATTACAGTATGAGTGGCAAAAATTGTCTGACTCAC 

AGAAAATGCCCACTTCATGGTTAGCAGAAATGACTTCATCTGTTATATCTGTAAAAAATGCC 

TCTTCTGAGTACTCTGGGACATACAGCTGTACAGTCAGAAACAGAGTGGGCTCTGATCAGTG 

CCTGTTGCGTCTAAACGTTGTCCCTCCTTCAAATAAAGCTGGACTAATTGCAGGAGCCATTA 

TAGGAACTTTGCTTGCTCTAGCGCTCATTGGTCTTATCATCTTTTGCTGTCGTAAAAAGCGC 

AGAGAAGAAAAATATGAAAAGGAAGTTCATCACGATATCAGGGAAGATGTGCCACCTCCAAA 

GAGCCGTACGTCCACTGCCAGAAGCTACATCGGCAGTAATCATTCATCCCTGGGGTCCATGT 

CTCCTTCCAACATGGAAGGATATTCCAAGACTCAGTATAACCAAGTACCAAGTGAAGACTTT 

GAACGCACTCCTCAGAGTCCGACTCTCCCACCTGCTAAGTTCAAGTACCCTTACAAGACTGA 

TGGAATTACAGTTGTATAAATATGGACTACTGAAGAATCTGAAGTATTGTATTATTTGACTT 

TATTTTAGGCCTCTAGTAAAGACTTAAATGTTTTTTAAAAAAAGCACAAGGCACAGAGATTA 

GAGCAGCTGTAAGAACACATCTACTTTATGCAATGGCATTAGACATGTAAGTCAGATGTCAT 

GTC7\AAATTAGTACGAGCCAAATTCTTTGTTAAAAAACCCTATGTATAGTGACACTGATAGT 

TAAAAGATGTTTTATTATATTTTCAATAACTACCACTAACAAATTTTTAACTTTTCATATGC 

ATATTCTGATATGTGGTCTTTTAGGAAAAGTATGGTTAATAGTTGATTTTTCAAAGGAAATT 

TTAAAATTCTTACGTTCTGTTTAATGTTTTTGCTATTTAGTTAAATACATTGAAGGGAAATA 

CCCGTTCTTTTCCCCTTTTATGCACACAACAGAAACACGCGTTGTCATGCCTCAAACTATTT 

TTTATTTGCAACTACATGATTTCACACAATTCTCTTAAACAACGACATAAAATAGATTTCCT 

TGTATATAAATAACTTACATACGCTCCATAAAGTAAATTCTCAAAGGTGCTAGAACAAATCG 

TCCACTTCTACAGTGTTCTCGTATCCAACAGAGTTGATGCACAATATATAAATACTCAAGTC 

CAATATTAAAAACTTAGGCACTTGACTAACTTTAATAAAATTTCTCAAACTATATCAATATC 

TAAAGTGCATATATTTTTTAAGAAAGATTATTCTCAATAACTTCTATAAAAATAAGTTTGAT 

GGTTTGGCCCATCTAACTTCACTACTATTAGTAAGAACTTTTAACTTTTAATGTGTAGTAAG 

GTTTATTCTACCTTTTTCTCAACATGACACCAACACAATCAAAAACGAAGTTAGTGAGGTGC 

TAACATGTGAGGATTAATCCAGTGATTCCGGTCACAATGCATTCCAGGAGGAGGTACCCATG 

TCACTGGAATTGGGCGATATGGTTTATTTTTTCTTCCCTGATTTGGATAACCAAATGGAACA 

GGAGGAGGATAGTGATTCTGATGGCCATTCCCTCGATACATTCCTGGCTTTTTTCTGGGCAA 

AGGGTGCCACATTGGAAGAGGTGGAAATATAAGTTCTGAAATCTGTAGGGAAGAGAACACAT 

TAAGTTAATTCAAAGGAAAAAATCATCATCTATGTTCCAGATTTCTCATTAAAGACAAAGTT 

ACCCACAACACTGAGATCACATCTAAGTGACACTCCTATTGTCAGGTCTAAATACATTAAAA 

ACCTCATGTGTAATAGGCGTATAATGTATAACAGGTGACCAATGTTTTCTGAATGCATAAAG 

AAATGAATAAACTCAAACACAGTACTTCCTAAACAACTTCAACCAAAAAAGACCAAAACATG 

GAACGAATGGAAGCTTGTAAGGACATGCTTGTTTTAGTCCAGTGGTTTCCACAGCTGGCTAA 

GCCAGGAGTCACTTGGAGGCTTTTAAATACAAAACATTGGAGCTGGAGGCCATTATCCTTAG 

CAAACTAATGCAGAAACAGAAAATCAACTACCGCATGTTCTCACTTATAAGTGGGAGGTAAT 

GATAAGAACTTATGAACACAAAGAAGGAAACAATAGACATTGGAGTCTATTTGAGAGGGGAG 

GGTGGGAGAAGGAAAAGGAGCAGAAAAGATAACTATTGAGTACTGCCTTCACACCTGGGTGA 

TGAAATAATATGTACAACAAATCCCTGTGACACATGTTTACCTATGGAACAAACCTTCATGT 

GTATCCCTAAACCTAAAATAAAAGTTAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA7VAA7VAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 216 

></usr/seqcib2/sst/DNA/Dnaseqs . f ull/ss . DNA82361 
xsubunit 1 of 1, 352 aa, 1 stop 
XMW: 38938, pi: 7.86, NX(S/T): 3 

MALLLCFVLLCGWDFARSLSITTPEEMIEKAKGETAYLPCKFTLSPEDQGPLDIEWLISPA 
DNQKVDQVIILYSGDKIYDDYYPDLKGRVHFTSNDLKSGDASINVTNLQLSDIGTYQCKVKK 
APGVANKKIHLWLVKPSGARCYVDGSEEIGSDFKIKCEPKEGSLPLQYEWQKLSDSQKMPT 
SWLAEMTSSVISVKNASSEYSGTYSCTVRNRVGSDQCLLRLNWPPSNKAGLIAGAIIGTLL 
ALALIGLIIFCCRKKRREEKYEKEVHHDIREDVPPPKSRTSTARSYIGSNHSSLGSMSPSNM 
EGYSKTQYNQVPSEDFERTPQSPTLPPAKFKYPYKTDGITW 

Signal sequence . 

amino acids 1-19 

Transmembrane domain: 

amino acids 236-257 

N-glycosylation sl^tes . 

amino acids 106-110, 201-205, 298-302 

Tyrosine kinase phosphorylation sites . 

amino acids 31-39, 78-85, 262-270 

N-myrlstoylatlon sites . 

amino acids 116-122, 208-214, 219-225, 237-243, 241-247, 
245-251, 296-302 

Myelin PO protein. 

amino acids 96-125 
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FIGURE 217 



GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGAGG 
GGACCAGAAGGGTGAGCTACGTTGGCTTTCTGGAAGGGGAGGCTATATGCGTCAATTCCCCA 
AAACAAGTTTTGACATTTCCCCTGAAATGTCATTCTCTATCTATTCACTGCAAGTGCCTGCT 
GTTCCAGGCCTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATAAAGGAGC 
CACGACCTGTGCCACCAACTCGCACTCAGACTCTGAACTCAGACCTGAAATCTTCTCTTCAC 
GGGAGGCTTGGCAGTTTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGATGAAAGCC 
TCTAGTCTTGCCTTCAGCCTTCTCTCTGCTGCGTTTTATCTCCTATGGACTCCTTCCACTGG 
ACTGAAGACACTCAATTTGGGAAGCTGTGTGATCGCCACAAACCTTCAGGAAATACGAAATG 
GATTTTCTGAGATACGGGGCAGTGTGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTA 
AGGAGGACTGAGTCTTTGCAAGACACAAAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTT 
GCTAAGACTCTATCTGGACAGGGTATTTAAAAACTACCAGACCCCTGACCATTATACTCTCC 
GGAAGATCAGCAGCCTCGCCAATTCCTTTCTTACCATCAAGAAGGACCTCCGGCTCTCTCAT 
GCCCACATGACATGCCATTGTGGGGAGGAAGCAATGAAGAAATACAGCCAGATTCTGAGTCA 
CTTTGAAAAGCTGGAACCTCAGGCAGCAGTTGTGAAGGCTTTGGGGGAACTAGACATTCTTC 
TGCAATGGATGGAGGAGACAGAATAGGAGGAAAGTGATGCTGCTGCTAAGAATATTCGAGGT 
CAAGAGCTCCAGTCTTCAATACCTGCAGAGGAGGCATGACCCCAAACCACCATCTCTTTACT 
GTACTAGTCTTGTGCTGGTCACAGTGTATCTTATTTATGCATTACTTGCTTCCTTGCATGAT 
TGTCTTTATGCATCCCCAATCTTAATTGAGACCATACTTGTATAAGATTTTTGTAATATCTT 
TCTGCTATTGGATATATTTATTAGTTAATATATTTATTTATTTTTTGCTATTTAATGTATTT 
ATTTTTTTACTTGGACATGAAACTTTAAAAAAATTCACAGATTATATTTATAACCTGACTAG 
AGCAGGTGATGTATTTTTATACAGTAAAAAAAAAAAACCTTGTAAATTCTAGAAGAGTGGCT 
AGGGGGGTTATTCATTTGTATTCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGA 
TATTTGAAATTGAACCAATGACTACTTAGGATGGGTTGTGGAATAAGTTTTGATGTGGAATT 
GCACATCTACCTTACAATTACTGACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTAT 
CTTCCAGCCAGGAATCCTACACGGCCAGCATGTATTTCTACAAATAAAGTTTTCTTTGCATA 
CCAAAAAAAAAAAAAAAAAAA 
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FIGURE 218 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNA83500 

MKASSLAFSLLSAAFYLLWTPSTGLKTLNLGSCVIATNLQEIRNGFSEIRGSVQAKDGN 
IDIRILRRTESLQDTKPANRCCLLRHLLRLYLDRVFKNYQTPDHYTLRKISSLANSFLT 
IKKDLRLSHAHMTCHCGEEAMKKYSQILSHFEKLEPQAAWKALGELDILLQWMEETE 
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FIGURE 219 



CGCGGAGCCCTGCGCTGGGAGGTGCACGGTGTGCACGCTGGACTGGACCCCCATGCAACCCC 

GCGCCCTGCGCCTTAACCAGGACTGCTCCGCGCGCCCCTGAGCCTCGGGCTCCGGCCCGGAC 

CTGCAGCCTCCCAGGTGGCTGGGAAGAACTCTCCAACAATAAATACATTTGATAAGAAAGAT 

GGCTTTAAAAGTGCTACTAGAACAAGAGAAAACGTTTTTCACTCTTTTAGTATTACTAGGCT 

ATTTGTCATGTAAAGTGACTTGTGAATCAGGAGACTGTAGACAGCAAGAATTCAGGGATCGG 

TCTGGAAACTGTGTTCCCTGCAACCAGTGTGGGCCAGGCATGGAGTTGTCTAAGGAATGTGG 

CTTCGGCTATGGGGAGGATGCACAGTGTGTGACGTGCCGGCTGCACAGGTTCAAGGAGGACT 

GGGGCTTCCAGAAATGCAAGCCCTGTCTGGACTGCGCAGTGGTGAACCGCTTTCAGAAGGCA 

AATTGTTCAGCCACCAGTGATGCCATCTGCGGGGACTGCTTGCCAGGATTTTATAGGAAGAC 

GAAACTTGTCGGCTTTCAAGACATGGAGTGTGTGCCTTGTGGAGACCCTCCTCCTCCTTACG 

AACCGCACTGTGCCAGCAAGGTCAACCTCGTGAAGATCGCGTCCACGGCCTCCAGCCCACGG 

GACACGGCGCTGGCTGCCGTTATCTGCAGCGCTCTGGCCACCGTCCTGCTGGCCCTGCTCAT 

CCTCTGTGTCATCTATTGTAAGAGACAGTTTATGGAGAAGAAACCCAGCTGGTCTCTGCGGT 

CGCAGGACATTCAGTACAACGGCTCTGAGCTGTCGTGTTTTGACAGACCTCAGCTCCACGAA 

TATGCCCACAGAGCCTGCTGCCAGTGCCGCCGTGACTCAGTGCAGACCTGCGGGCCGGTGCG 

CTTGCTCCCATCCATGTGCTGTGAGGAGGCCTGCAGCCCCAACCCGGCGACTCTTGGTTGTG 

GGGTGCATTCTGCAGCCAGTCTTCAGGCAAGAAACGCAGGCCCAGCCGGGGAGATGGTGCCG 

ACTTTCTTCGGATCCCTCACGCAGTCCATCTGTGGCGAGTTTTCAGATGCCTGGCCTCTGAT 

GCAGAATCCCATGGGTGGTGACAACATCTCTTTTTGTGACTCTTATCCTGAACTCACTGGAG 

AAGACATTCATTCTCTCAATCCAGAACTTGAAAGCTCAACGTCTTTGGATTCAAATAGCAGT 

CAAGATTTGGTTGGTGGGGCTGTTCCAGTCCAGTCTCATTCTGAAAACTTTACAGCAGCTAC 

TGATTTATCTAGATATAACAACACACTGGTAGAATCAGCATCAACTCAGGATGCACTAACTA 

TGAGAAGCCAGCTAGATCAGGAGAGTGGCGCTGTCATCCACCCAGCCACTCAGACGTCCCTC 

CAGGAAGCTTAAAGAACCTGCTTCTTTCTGCAGTAGAAGCGTGTGCTGGAACCCAAAGAGTA 

CTCCTTTGTTAGGCTTATGGACTGAGCAGTCTGGACCTTGCATGGCTTCTGGGGCAAAAATA 

AATCTGAACCAAACTGACGGCATTTGAAGCCTTTCAGCCAGTTGCTTCTGAGCCAGACCAGC 

TGTAAGCTGAAACCTCAATGAATAACAAGAAAAGACTCCAGGCCGACTCATGATACTCTGCA 

TCTTTCCTACATGAGAAGCTTCTCTGCCACAAAAGTGACTTCAAAGACTGATGGGTTGAGCT 

GGCAGCCTATGAGATTGTGGACATATAACAAGAAACAGAAATGCCCTCATGCTTATTTTCAT 

GGTGATTGTGGTTTTACAAGACTGAAGACCCAGAGTATACTTTTTCTTTCCAGAAATAATTT 

CATACCGCCTATGAAATATCAGATAAATTACCTTAGCTTTTATGTAGAATGGGTTCAAAAGT 

GAGTGTTTCTATTTGAGAAGGACACTTTTTCATCATCTAAACTGATTCGCATAGGTGGTTAG 

AATGGCCCTCATATTGCCTGCCTAAATCTTGGGTTTATTAGATGAAGTTTACTGAATCAGAG 

GAATCAGACAGAGGAGGATAGCTCTTTCCAGAATCCACACTTCTGACCTCAGCCTCGGTCTC 

ATGAACACCCGCTGATCTCAGGAGAACACCTGGGCTAGGGAATGTGGTCGAGAAAGGGCAGC 

CCATTGCCCAGAATTAACACATATTGTAGAGACTTGTATGCAAAGGTTGGCATATTTATATG 

AAAATTAGTTGCTATAGAAACATTTGTTGCATCTGTCCCTCTGCCTGAGCTTAGAAGGTTAT 

AGAAAAAGGGTATTTATAAACATAAATGACCTTTTACTTGCATTGTATCTTATACTAAAGGC 

TTTAGAAATTACAACATATCAGGTTCCCCTACTACTGAAGTAGCCTTCCGTGAGAACACACC 

ACATGTTAGGACTAGAAGAAAATGCACAATTTGTAGGGGTTTGGATGAAGCAGCTGTAACTG 

CCCTAGTGTAGTTTGACCAGGACATTGTCGTGCTCCTTCCAATTGTGTAAGATTAGTTAGCA 

CATCATCTCCTACTTTAGCCATCCGGTGTTGGATTTAAGAGGACGGTGCTTCTTTCTATTAA 

AGTGCTCCATCCCCTACCATCTACACATTAGCATTGTCTCTAGAGCTAAGACAGAAATTAAC 

CCCGTTCAGTCACAAAGCAGGGAATGGTTCATTTACTCTTAATCTTTATGCCCTGGAGAAGA 

CCTACTTGAACAGGGCATATTTTTTAGACTTCTGAACATCAGTATGTTCGAGGGTACTATGA 

TATTTTGGTTTGGAATTGCCCTGCCCAAGTCACTGTCTTTTAACTTTTAAACTGAATATTAA 

AATGTATCTGTCTTTCCT 
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FIGURE 220 

></usr/seqdb2/sst/DNA/Dnaseqs.inin/ss. DNA84210 
Xsubunit 1 of 1, 417 aa, 1 stop 
XMW: 45305, pi: 5.12, NX(S/T): 6 

MALKVLLEQEKTFFTLLVLLGYLSCKVTCESGDCRQQEFRDRSGNCVPCNQCGPGMELSK 
EGGFGYGEDAQCVTCRLHRFKEDWGFQKCKPCLDCAWNRFQBCANCSATSDAICGDCLPG 
FYRKTKLVGFQDMECVPCGDPPPPYEPHCASKVNLVKIASTASSPRDTALAAVICSALAT 
VLLALLILCVIYCKRQFMEKKPSWSLRSQDIQYNGSELSCFDRPQLHEYAHRACCQCRRD 
SVQTCGPVRLLPSMCCEEACSPNPATLGCGVHSAASLQARNAGPAGEMVPTFFGSLTQSI 
CGEFSDAWPLMQNPMGGDNISFCDSYPELTGEDIHSLNPELESSTSLDSNSSQDLVGGAV 
PVQSHSENFTAATDLSRYNNTLVESASTQDALTMRSQLDQESGAVIHPATQTSLQEA 

Xn^or'ban'b fea'bur'es of the protein: 
Signal pep-blde: 

Amino acids 
1-25 

Transmembrane domain: 

Amino acids 
169-192 

N-glycosylation sl-bes : 

Amino acids 

105-109; 214-218; 319-323; 350-354; 368-372; 37 9-38 3 

cAMP- and cGMP-dependen-t protein kinase phosphorylation sites: 

Amino acids 
200-204;238-242 

Tyrosine kinase phosphorylation site: 

Amino acids 
207-214 

N-myrlsteylatlon sites : 

Amino acids 

55-61; 215-221; 270-27 6 

Prokaryotlc membrane lipoprotein lipid attechment site: 

Amino acids 
259-270 

TNFR/NGFR family cystelne-rlch region proteins: 

Amino acids 
89-96 
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FIGURE 221 

CTAGAGAGTATAGGGCAGAAGGATGGCAGATGAGTGACTCCACATCCAGAGCTGCCTCCCTT 
TAATCCAGGATCCTGTCCTTCCTGTCCTGTAGGAGTGCCTGTTGCCAGTGTGGGGTGAGACA 
AGTTTGTCCCACAGGGCTGTCTGAGCAGATAAGATTAAGGGCTGGGTCTGTGCTCAATTAAC 
TCCTGTGGGCACGGGGGCTGGGAAGAGCAAAGTCAGCGGTGCCTACAGTCAGCACCATGCTG 
GGCCTGCCGTGGAAGGGAGGTCTGTCCTGGGCGCTGCTGCTGCTTCTCTTAGGCTCCCAGAT 
CCTGCTGATCTATGCCTGGCATTTCCACGAGCAAAGGGACTGTGATGAACACAATGTCATGG 
CTCGTTACCTCCCTGCCACAGTGGAGTTTGCTGTCCACACATTCAACCAACAGAGCAAGGAC 
TACTATGCCTACAGACTGGGGCACATCTTGAATTCCTGGAAGGAGCAGGTGGAGTCCAAGAC 
TGTATTCTCAATGGAGCTACTGCTGGGGAGAACTAGGTGTGGGAAATTTGAAGACGACATTG 
ACAACTGCCATTTCCAAGAAAGCACAGAGCTGAACAATACTTTCACCTGCTTCTTCACCATC 
AGCACCAGGCCCTGGATGACTCAGTTCAGCCTCCTGAACAAGACCTGCTTGGAGGGATTCCA 
CTGAGTGAAACCCACTCACAGGCTTGTCCATGTGCTGCTCCCACATTCCGTGGACATCAGCA 
CTACTCTCCTGAGGACTCTTCAGTGGCTGAGCAGCTTTGGACTTGTTTGTTATCCTATTTTG 
CATGTGTTTGAGATCTCAGATCAGTGTTTTAGAAAATCCACACATCTTGAGCCTAATCATGT 
AGTGTAGATCATTAAACATCAGCATTTTAAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA7\AAAAAAAAAAAAAAAAA 
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FIGURE 222 

MLGLPWKGGLSWALLLLLLGSQILLIYAWHFHEQRDCDEHNVMARYLPATVEFAVHTFNQQS 

KDYYAYRLGHILNSWKEQVESKTVFSMELLLGRTRCGKFEDDIDNCHFQESTELNNTFTCFF 
TISTRPWMTQFSLLNKTCLEGFH 

Important features of the protein : 
Signal peptide: 

amino acids 1-25 

N-glycosylation sites . 

amino acids 117-121, 139-143 

N-myristoylation site . 

amino acids 9-15 
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FIGURE 223 



AATCGGCTGATTCTGCATCTGGAAACTGCCTTCATCTTGAAAGAAAAGCTCCAGGTCCCT 
TCTCCAGCCACCCAGCCCCAAGAT6GTGATGCTGCTGCTGCTGCTTTCCGCACTGGCTGG 
CCTCTTCGGTGCGGCAGAGGGACAAGCATTTCATCTTGGGAAGTGCCCCAATCCTCCGGT 
GCAGGAGAATTTTGACGTGAATAAGTATCTCGGAAGATGGTACGAAATTGAGAAGATCCC 
AACAACCTTTGAGAATGGACGCTGCATCCAGGCCAACTACTCACTAATGGAAAACGGAAA 
GATCAAAGTGTTAAACCAGGAGTTGAGAGCTGATGGAACTGTGAATCAAATCGAAGGTGA 
AGCCACCCCAGTTAACCTCACAGAGCCTGCCAAGCTGGAAGTTAAGTTTTCCTGGTTTAT 
GCCATCGGCACCGTACTGGATCCTGGCCACCGACTATGAGAACTATGCCCTCGTGTATTC 
CTGTACCTGCATCATCCAACTTTTTCACGTGGATTTTGCTTGGATCTTGGCAAGAAACCC 
TAATCTCCCTCCAGAAACAGTGGACTCTCTAAAAAATATCCTGACTTCTAATAACATTGA 
TGTCAAGAAAATGACGGTCACAGACCAGGTGAACTGCCCCAAGCTCTCGTAACCAGGTTC 
TACAGGGAGGCTGCACCCACTCCATGTTACTTCTGCTTCGCTTTCCCCTACCCCACCCCC 
CCCCCATAAAGACAAACCAATCAACCACGACAAAGGAAGTTGACCTGAACATGTAACCAT 
GCCCTACCCTGTTACCTTGCTAGCTGCAAAATAAACTTGTTGCTGACCTGCTGTGCTCGC 

AAAAAA 
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FIGURE 224 

MVMLLLLLSALAGLFGAAEGQAFHLGKCPNPPVQENFDVNKYLGRWYEIEKIPTTFENG 
RCIQANYSLMENGKIKVLNQELRADGTVNQIEGEATPVNLTEPAKLEVKFSWFMPSAPy 
WILATDYENYALVYSCTCIIQLFHVDFAWILARNPNLPPETVDSLKNILTSNNIDVKKM 
TVTDQVNCPKLS 

Signal sequence 
1-16 

N-glycosylation s±te. 

65-68 
98-101 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 
175-178 

N-myristoylation site. 

13-18 
16-21 

Lipocalin proteins. 

36-47 
120-130 

Lipocalin / cytosolic fatty-acid binding proteins 

41-185 
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FIGURE 225 

GGGTGATTGAACTAAACCTTCGCCGCACCGAGTTTGCAGTACGGCCGTCACCCGCACCGCTG 
CCTGCTTGCGGTTGGAGAAATCAAGGCCCTACCGGGCCTCCGTAGTCACCTCTCTATAGTGG 
GCGTGGCCGAGGCCGGGGTGACCCTGCCGGAGCCTCCGCTGCCAGCGACATGTTCAAGGTAA 
TTCAGAGGTCCGTGGGGCCAGCCAGCCTGAGCTTGCTCACCTTCAAAGTCTATGCAGCACCA 
AAAAAGGACTCACCTCCCAAAAATTCCGTGAAGGTTGATGAGCTTTCACTCTACTCAGTTCC 
TGAGGGTCAATCGAAGTATGTGGAGGAGGCAAGGAGCCAGCTTGAAGAAAGCATCTCACAGC 
TCCGACACTATTGCGAGCCATACACAACCTGGTGTCAGGAAACGTACTCCCAAACTAAGCCC 
AAGATGCAAAGTTTGGTTCAATGGGGGTTAGACAGCTATGACTATCTCCAAAATGCACCTCC 
TGGATTTTTTCCGAGACTTGGTGTTATTGGTTTTGCTGGCCTTATTGGACTCCTTTTGGCTA 
GAGGTTCAAAAATAAAGAAGCTAGTGTATCCGCCTGGTTTCATGGGATTAGCTGCCTCCCTC 
TATTATCCACAACAAGCCATCGTGTTTGCCCAGGTCAGTGGGGAGAGATTATATGACTGGGG 
TTTACGAGGATATATAGTCATAGAAGATTTGTGGAAGGAGAACTTTCAAAAGCCAGGAAATG 
TGAAGAATTCACCTGGAACTAAGTAGAAAACTCCATGCTCTGCCATCTTAATCAGTTATAGG 
TAAACATTGGAAACTCCATAGAATAAATCAGTATTTCTACAGAAAAATGGCATAGAAGTCAG 
TATTGAATGTATTAAATTGGCTTTCTTCTTCAGGAAAAACTAGACCAGACCTCTGTTATCTT 
CTGTGAAATCATCCTACAAGCAAACTAACCTGGAATCCCTTCACCTAGAGATAATGTACAAG 
CCTTAGAACTCCTCATTCTCATGTTGCTATTTATGTACCTAATTAAAACCCAAGTTTAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 226 

MFICVIQRSVGPASLSLLTFKVYAAPKKDSPPKNSVKVDELSLYSVPEGQSKYVEEARSQLEE 

SISQLRHYCEPYTTWCQETYSQTKPKMQSLVQWGLDSYDYLQNAPPGFFPRLGVIGFAGLIG 

LLLARGSKIKKLVYPPGFMGLAASLYYPQQAIVFAQVSGERLYDWGLRGYIVIEDLWKENFQ 
KPGNVKNSPGTK 



In^ortant features: 
Signal peptide: 

Amino acids 1-23 

Transmembrane domain : 

Amino acids 111-130 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 26-30 

Tyrosine kinase phosphorylation site: 

Amino acids 36-44 

N-myristoylation sites : 

Amino acids 124-130 ; 14 4-150 ; 18 9-195 
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FIGURE 227 

CACCGGAGGGCACGCAGCTGACGGAGCTGCGCTGCGTTCGCCTCGTTTGCCTCGCGCCCTCC 

ACTGGAGCTGTTCGCGCCTCCCGGCTCCCACCGCAGCCCACCCGGCAGAGGAGTCGCTACCA 

GCGCCCAGTGCGCTCTGTCAGTCCGCAAACTCCTTGCCGCCCGCCCCGGGCTGGGCACCAAA 

TACCAGGCTACCATGGTCTACAAGACTCTCTTCGCTCTTTGCATCTTAACTGCAGGATGGAG 

GGTACAGAGTCTGCCTACATCAGCTCCTTTGTCTGTTTCTCTTCCGACAAACATTGTACCAC 

CGACCACCATCTGGACTAGCTCTCCACAAAACACTGATGCAGACACTGCCTCCCCATCCAAC 

GGCACTCACAACAACTCGGTGCTCCCAGTTACAGCATCAGCCCCAACATCTCTGCTTCCTAA 

GAACATTTCCATAGAGTCCAGAGAAGAGGAGATCACCAGCCCAGGTTCGAATTGGGAAGGCA 

CAAACACAGACCCCTCACCTTCTGGGTTCTCGTCAACAAGCGGTGGAGTCCACTTAACAACC 

ACGTTGGAGGAACACAGCTCGGGCACTCCTGAAGCAGGCGTGGCAGCTACACTGTCGCAGTC 

CGCTGCTGAGCCTCCCACACTCATCTCCCCTCAAGCTCCAGCCTCATCACCCTCATCCCTAT 

CAACCTCACCACCTGAGGTCTTTTCTGCCTCCGTTACTACCAACCATAGCTCCACTGTGACC 

AGCACCCAACCCACTGGAGCTCCAACTGCACCAGAGTCCCCGACAGAGGAGTCCAGCTCTGA 

CCACACACCCACTTCACATGCCACAGCTGAGCCAGTGCCCCAGGAGAAAACACCCCCAACAA 

CTGTGTCAGGCAAAGTGATGTGTGAGCTCATAGACATGGAGACCACCACCACCTTTCCCAGG 

GTGATCATGCAGGAAGTAGAACATGCATTAAGTTCAGGCAGCATCGCCGCCATTACCGTGAC 

AGTCATTGCCGTGGTGCTGCTGGTGTTTGGAGTTGCAGCCTACCTAAAAATCAGGCATTCCT 

CCTATGGAAGACTTTTGGACGACCATGACTACGGGTCCTGGGGAAACTACAACAACCCTCTG 

TACGATGACTCCTAACAATGGAATATGGCCTGGGATGAGGATTAACTGTTCTTTATTTATAA 

GTGCTTATCCAGTAGAATTAATAAGTACCTGATGCGCATTGAACGACAATCTTAAGCCCTGT 

TTTGTTGGTATGGTTGTTTTTGTTTTCCTCCCTCTCCTCTGGCTGCTACAACTTCCCCTTTC 

TGGTACAAGAAGAACCATTCTTTAAAGGTGAGTGGAGGCTGATTTGCAGCTGAAGTGGGCCA 

GCCTTGCACCAGCCAGGCCAGACCACCATGGTGAAGGCTTCTTTCCCCACTGCAGGACCCAC 

TTTGAGAAGGATCGAGGAGGAGGATTTGGGTTGTTTTGTTAGGGGTTACTTTCAGGGGAACA 

TTTCATTTGTGTTATTTCTTAMCTTCTATTTAGGAAATTACATTAAGTATTAATGAGGGGA 

AAGGAAATGAGCTCTACGAGGATTTCACCTTGCATGGGAGAGAGCAGGGTTTTCTCAGATTC 

CTTTTTAATCTCTATTTATCTGGTTGTTTCTGACAGGATGCTGCCTGCTTGGCTCTACGAGC 

TGGAAAGCAGCTTCTTAGCTGCCTAATTAATGAAAGATGAAAATAGGAAGTGCCCTGGAGGG 

GGCCAGCAGGTCACGGGGCAGAATCTCTCAGGTTGCTGTGGGATCTCAGTGTGCCCCTACCT 

GTTCTCCCCTCCAGGCCACCTGTCTCTGTAAAGGATGTCTGCTCTGTTCAAAAGGCAGCTGG 

GATCCCAGCCCACAAGTGATCAGCAGAGTTGCATTTCCAAAGAAAAAGGCTATGAGATGAGC 

TGAGTTATAGAGAGAAAGGGAGAGGCATGTACGGTGTGGGGAAGTGGAAGAGAAGCTGGCGG 

GGGAGAAGGAGGCTAACCTGCACTGAGTACTTCATTAGGACAAGTGAGAATCAGCTATTGAT 

AATGGCCAGAGATATCCACAGCTTGGAGGAGCCCAGAGACTGTTTGCTTTATACCCACACAG 

CAACTGGTCCACTGCTTTACTGTCTGTTGGATAATGGCTGTAAAATGTTTAAAAAC 
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FIGURE 228 

MVYKTLFALCILTAGWRVQSLPTSAPLSVSLPTNIVPPTTIWTSSPQNTDADTASPSNGTHN 
NSVLPVTASAPTSLLPKNISIESREEEITSPGSNWEGTNTDPSPSGFSSTSGGVHLTTTLEE 
HSSGTPEAGVAATLSQSAAEPPTLISPQAPASSPSSLSTSPPEVFSASVTTNHSSTVTSTQP 
TGAPTAPESPTEESSSDHTPTSHATAEPVPQEKTPPTTVSGKVMCELIDMETTTTFPRVIMQ 
EVEHALSSGSIAAITVTVIAWLLVFGVAAYLKIRHSSYGRLLDDHDYGSWGNYNNPLYDDS 

Istpor-bant: features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domain: 

amino acids 258-278 

N-glycosylation sites . 

amino acids 58-61, 62-65, 80-83, 176-179 
Casein kinase II phosphorylation sites. 

amino acids 49-52, 85-88, 95-98, 100-103, 120-123, 121-124, 141- 
144, 164-167, 191-194, 195-198, 200-203 

Tyrosine kinase phosphorylation site. 

amino acids 289-296 

N-myristoylation sites . 

amino acids 59-64, 115-120, 128-133, 133-138, 257-262, 297-302 
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FIGURE 229 

CTCCTGCACTAGGCTCTCAGCCAGGGMGATGCGCTGCTGCCGCCGCCGCTGCTGCTGCCGG 
CAACCACCCCATGCCCTGAGGCCGTTGCTGTTGCTGCCCCTCGTCCTTTTACCTCCCCTGGC 
AGCAGCTGCAGCGGGCCCAAACCGATGTGACACCATATACCAGGGCTTCGCCGAGTGTCTCA 
TCCGCTTGGGGGACAGCATGGGCCGCGGAGGCGAGCTGGAGACCATCTGCAGGTCTTGGAAT 
GACTTCCATGCCTGTGCCTCTCAGGTCCTGTCAGGCTGTCCGGAGGAGGCAGCTGCAGTGTG 
GGAATCACTACAGCAAGAAGCTCGCCAGGCCCCCCGTCCGAATAACTTGCACACTCTGTGCG 
GTGCCCCGGTGCATGTTCGGGAGCGCGGCACAGGCTCCGAAACCAACCAGGAGACGCTGCGG 
GCTACAGCGCCTGCACTCCCCATGGCCCCTGCGCCCCCACTGCTGGCGGCTGCTCTGGCTCTG 
GCCTACCTCCTGAGGCCTCTGGCCTAGCTTGTTGGGTTGGGTAGCAGCGCCCGTACCTCCAG 
CCCTGCTCTGGCGGTGGTTGTCCAGGCTCTGCAGAGCGCAGCAGGGCTTTTCATTAAAGGTA 

TTTATATTTGTA 
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FIGURE 230 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA922 65 
Xsubunit 1 of 1, 165 aa, 1 stop 
XMW: 17786, pi: 8.43, NX(S/T): 0 

MMRCCRRRCCCRQPPHALRPLLLLPLVLLPPLAAAAAGPNRCDTIYQGFAECLIRLGDSM 
GRGGELETICRSWNDFHACASQVLSGCPEEAAAVWESLQQEARQAPRPNNLHTLCGAPVH 
VRERGTGSETNQETLRATAPALPMAPAPPLLAAALALAYLLRPLA 



Impor'tan'b features of "the protein: 
Signal peptide: 

Amino acids 1-35 

Transmembrane domain: 

Amino acids 141-157 

N-myrlstoylatlon site: 

Amino acids 127-133 

Prokaryotlc membrane lipoprotein lipid attachment site: 

Amino acids 77-88 
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FIGURE 231 

AAGTACTTGTGTCCGGGTGGTGGACTGGATTAGCTGCGGAGCCCTGGAAGCTGCCTGTCCTT 
CTCCCTGTGCTTAACCAGAGGTGCCCATGGGTTGGACAATGAGGCTGGTCACAGCAGCACTG 
TTACTGGGTCTCATGATGGTGGTCACTGGAGACGAGGATGAGAACAGCCCGTGTGCCCATGA 
GGCCGTCTTGGACGAGGACACCCTCTTTTGCCAGGGCCTTGAAGTTTTCTACCCAGAGTTGG 
GGAACATTGGCTGCAAGGTTGTTCCTGATTGTAACAACTACAGACAGAAGATCACCTCCTGG 
ATGGAGCCGATAGTCAAGTTCCCGGGGGCCGTGGACGGCGCAACCTATATCCTGGTGATGGT 
GGATCCAGATGCCCCTAGCAGAGCAGAACCCAGACAGAGATTCTGGAGACATTGGCTGGTAA 
CAGATATCAAGGGCGCCGACCTGAAGAAAGGGAAGATTCAGGGCCAGGAGTTATCAGCCTAC 
CAGGCTCCCTCCCCACCGGCACACAGTGGCTTCCATCGCTACCAGTTCTTTGTCTATCTTCA 
GGAAGGAAAAGTCATCTCTCTCCTTCCCAAGGAAAACAAAACTCGAGGCTCTTGGAAAATGG 
ACAGATTTCTGAACCGCTTCCACCTGGGCGAACCTGAAGCAAGCACCCAGTTCATGACCCAG 
AACTACCAGGACTCACCAACCCTCCAGGCTCCCAGAGGAAGGGCCAGCGAGCCCAAGCACAA 
AACCAGGCAGAGATAGCTGCCTGCTAGATAGCCGGCTTTGCCATCCGGGCATGTGGCCACAC 
TGCTCACCACCGACGATGTGGGTATGGAACCCCCTCTGGATACAGAACCCCTTCTTTTCCAA 

ATT AAAAAAAAAAAT CAT C AAA 
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FIGURE 232 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA92274 
Xsubunit 1 of 1, 223 aa, 1 stop 
XMW: 25402, pi: 8.14, NX(S/T): 1 

MGWTMRLVTAALLLGLMMWTGDEDENSPCAHEALLDEDTLFCQGLEVFYPELGNIGCKWP 
DCNNYRQKITSWMEPIVKFPGAVDGATYILVMVDPDAPSRAEPRQRFWRHWLVTDIKGADLK 
KGKIQGQELSAYQAPSPPAHSGFHRYQFFVYLQEGKVISLLPKENKTRGSWKMDRFLNRFHL 
GEPEASTQFMTQNYQDSPTLQAPRGRASEPKHKTRQR 

ImportLant: feat;ures of the protein: 
Signal peptide: 

amino acids 1-22 

N-glyeosylation site. 

amino acids 169-173 

Tyrosine kinase phosphorylation site. 

amino acids 59-68 

N-myristoylation sites . 

amino acids 54-60, 83-89, 130-136 

Phosphatidylethanolamine signature . 

amino acids 113-157 
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FTGURE 233 

AAGGAGCAGCCCGCAAGCACCAAGTGAGAGGCATGAAGTTACAGTGTGTTTCCCTTTGGCTC 
CTGGGTACAATACTGATATTGTGCTCAGTAGACAACCACGGTCTCAGGAGATGTCTGATTTC 
CACAGACATGCACCATATAGAAGAGAGTTTCCAAGAAATCAAAAGAGCCATCCAAGCTAAGG 
ACACCTTCCCAAATGTCACTATCCTGTCCACATTGGAGACTCTGCAGATCATTAAGCCCTTA 
GATGTGTGCTGCGTGACCAAGAACCTCCTGGCGTTCTACGTGGACAGGGTGTTCAAGGATCA 
TCAGGAGCCAAACCCCAAAATCTTGAGAAAAATCAGCAGCATTGCCAACTCTTTCCTCTACA 
TGCAGAAAACTCTGCGGCAATGTCAGGAACAGAGGCAGTGTCACTGCAGGCAGGAAGCCACC 
AATGCCACCAGAGTCATCCATGACAACTATGATCAGCTGGAGGTCCACGCTGCTGCCATTAA 
ATCCCTGGGAGAGCTCGACGTCTTTCTAGCCTGGATTAATAAGAATCATGAAGTAATGTTCT 
CAGCTTGATGACAAGGAACCTGTATAGTGATCCAGGGATGAACACCCCCTGTGCGGTTTACT 
GTGGGAGACAGCCCACCTTGAAGGGGAAGGAGATGGGGAAGGCCCCTTGCAGCTGAAAGTCC 
CACTGGCTGGCCTCAGGCTGTCTTATTCCGCTTGAAAATAGGCAAAAAGTCTACTGTGGTAT 
TTGTAATAAACTCTATCTGCTGAAAGGGCCTGCAGGCCATCCTGGGAGTAAAGGGCTGCCTT 
CCCATCTAATTTATTGTAAAGTCATATAGTCCATGTCTGTGATGTGAGCCAAGTGATATCCT 
GTAGTACACATTGTACTGAGTGGTTTTTCTGAATAAATTCCATATTTTACCTATGA ,. 
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FIGURE 234 

></usr/seqcib2/sst/DNA/Dnaseqs.full/ss. DNA92282 
Xsubunit 1 of 1, 177 aa, 1 stop 
XMW: 20452, pi: 8.00, NX(S/T): 2 

MKLQCVSLWLLGTILILCSVDNHGLRRCLISTDMHHIEESFQEIKRAIQAKDTFPNVTILST 
LETLQI I KPL DVCCVTKNLLAFYVDRVFKDHQE PN PKILRKI S S I ANS FLYMQKTLRQCQEQ 
RQCHCRQEATNATRVIHDNYDQLEVHAAAIKSLGELDVFLAWINKNHEVMFSA 

Signal sequence: 

amino acids 1-18 

N-glycosylation sites. 

amino acids 56-60, 135-139 

cAMP- and cOlP-dependent protein kinase phosphorylation site. 

amino acids 102-106 

N-myristoylation site. 

amino acids 24-30 

Actinin-type ac tin -binding domain signature 1 . 

amino acids 159-169 
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FIGURE 235 

GCCCGGGCGGCTGCCCTTGGGTGCTCCCTTCCCTGCCCGACACCCAGACCGACCTTGACCGC 
CCACCTGGCAGGAGCAGGACAGGACGGCCGGACGCGGCCAT6GCCGAGCTCCCGGGGCCCTT 
TCTCTGCGGGGCCCTGCTAGGCTTCCTGTGCCTGAGTGGGCTGGCCGTGGAGGTGAAGGTAC 
CCACAGAGCCGCTGAGCACGCCCCTGGGGAAGACAGCCGAGCTGACCTGCACCTACAGCACG 
TCGGTGGGAGACAGCTTCGCCCTGGAGTGGAGCTTTGTGCAGCCTGGGAAACCCATCTCTGA 
GTCCCATCCAATCCTGTACTTCACCAATGGCCATCTGTATCCAACTGGTTCTAAGTCAAAGC 
GGGTCAGCCTGCTTCAGAACCCCCCCACAGTGGGGGTGGCCACACTGAAACTGACTGACGTC 
CACCCCTCAGATACTGGAACCTACCTCTGCCAAGTCAACAACCCACCAGATTTCTACACCAA 
TGGGTTGGGGCTAATCAACCTTACTGTGCTGGTTCCCCCCAGTAATCCCTTATGCAGTCAGA 
GTGGACAAACCTCTGTGGGAGGCTCTACTGCACTGAGATGCAGCTCTTCCGAGGGGGCTCCT 
AAGCCAGTGTACAACTGGGTGCGTCTTGGAACTTTTCCTACACCTTCTCCTGGCAGCATGGT 
TCAAGATGAGGTGTCTGGCCAGCTCATTCTCACCAACCTCTCCCTGACCTCCTCGGGCACCT 
ACCGCTGTGTGGCCACCAACCAGATGGGCAGTGCATCCTGTGAGCTGACCCTCTCTGTGACC 
GAACCCTCCCAAGGCCGAGTGGCCGGAGCTCTGATTGGGGTGCTCCTGGGCGTGCTGTTGCT 
GTCAGTTGCTGCGTTCTGCCTGGTCAGGTTCCAGAAAGAGAGGGGGAAGAAGCCCAAGGAGA 
CATATGGGGGTAGTGACCTTCGGGAGGATGCCATCGCTCCTGGGATCTCTGAGCACACTTGT 
ATGAGGGCTGATTCTAGCAAGGGGTTCCTGGAAAGACCCTCGTCTGCCAGCACCGTGACGAC 
CACCAAGTCCAAGCTCCCTATGGTCGTGTGACTTCTCCCGATCCCTGAGGGCGGTGAGGGGG 
AATATCAATAATTAAAGTCTGTGGGTACCCTTNAAAAAAAAAAAA 
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FIGURE 236 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA108760 
xsubunit 1 of 1, 327 aa, 1 stop 
XMW: 34348, pi: 7.88, NX(S/T): 2 

MAELPGPFLCGALLGFLCLSGLAVEVKVPTEPLSTPLGKTAELTCTYSTSVGDSFALEWS 
FVQPGKPISESHPILYFTNGHLYPTGSKSKRVSLLQNPPTVGVATLKLTDVHPSDTGTYL 
CQVNNPPDFYTNGLGLINLTVLVPPSNPLCSQSGQTSVGGSTALRCSSSEGAPKPVYNWV 
RLGTFPTPSPGSMVQDEVSGQLILTNLSLTSSGTYRCVATNQMGSASCELTLSVTEPSQG 

RVAGALIGVLLGVLLLSVAAFCLVRFQKERGKKPKETYGGSDLREDAIAPGISEHTCMRA 
DSSKGFLERPSSASTVTTTKSKLPMW 



Important features of the protein: 
Signal peptide: 

Amino acids 1-20 

Transmembrane domain: 

Amino acids 242-260 



N-glycosylation sites : 

Amino acids 138-142 ; 206-210 



cAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 90-94 



N-myristoylation sites : 

Amino acids 11-17; 117-123; 159-1 65; 213-219; 224-230; 244-250; 

248-254 

Amldatlon site : 

Amino acids 270-274 

Prokaryotlc membrane lipoprotein lipid attachment site: 

Amino acids 218-229 
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FIGURE 237 



GGATGCAGCAGAGAGGAGCAGCTGGAAGCCGTGGCTGCGCTCTCTTCCCTCTGCTGGGCG 
TCCTGTTCTTCCAGGGTGTTTATATCGTCTTTTCCTTGGAGATTCGTGCAGATGCCCATG 
TCCGAGGTTATGTTGGAGAAAAGATCAAGTTGAAATGCACTTTCAAGTCAACTTCAGATG 
TCACTGACAAGCTTACTATAGACTGGACATATCGCCCTCCCAGCAGCAGCCACACAGTAT 
CAATATTTCATTATCAGTCTTTCCAGTACCCAACCACAGCAGGCACATTTCGGGATCGGA 
TTTCCTGGGTTGGAAATGTATACAAAGGGGATGCATCTATAAGTATAAGCAACCCTACCA 
TAAAGGACAATGGGACATTCAGCTGTGCTGTGAAGAATCCCCCAGATGTGCACCATAATA 
TTCCCATGACAGAGCTAACAGTCACAGAAAGGGGTTTTGGCACCATGCTTTCCTCTGTGG 
CCCTTCTTTCCATCCTTGTCTTTGTGCCCTCAGCCGTGGTGGTTGCTCTGCTGCTGGTGA 
GAATGGGGAGGAAGGCTGCTGGGCTGAAGAAGAGGAGCAGGTCTGGCTATAAGAAGTCAT 
CTATTGAGGTTTCCGATGACACTGATCAGGAGGAGGAAGAGGCGTGTATGGCGAGGCTTT 
GTGTCCGTTGCGCTGAGTGCCTGGATTCAGACTATGAAGAGACATATTGATGAAAGTCTG 
TATGACACAAGAAGAGTCACCTAAAGACAGGAAACATCCCATTCCACTGGCAGCTAAAGC 
CTGTCAGAGAAAGTGGAGCTGGCCTGGACCATAGCGATGGACAATCCTGGAGATCATCAG 
TAAAGACTTTAGGTUVCCACTTATTTATTGAATAAATGTTCTTGTTGTATTTATAAACTGT 
TCAGGAAGTCTCATAAGAGACTCATGACTTCCCCTTTCAATGAATTATGCTGTAATTGAA 
TGAAGAAATTCTTTTCCTGAGCA 
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FIGURE 238 



MQQRGAAGSRGCT^FPLLGVLFFQGVYIVFSLEIRADAHVRGYVGEKIKLKCTFKSTSD 
VT DKLT I DWT YRP PS SS HT VS I FH YQS FQY PTTAGT FRDRI SWVGN VYKG DAS I S ISN P 
T I KDNGT FSCAVKN P PDVHHN I PMTELTVTERGFGTMLS S VALLS I LVFVPS AVWALL 
LVRMGRKAAGLKKRS RS G YKKS S IE VS DDT DQEEEEACMARLCVRCAECLDS D YEETY 



Transmembrane domaxn 

11-30 
157-177 



N-glycosylation si tie 

123-127 



CAMP- and cGMP- dependent: protein kinase phosphoryla'blon sl-te 
189-193 
197-201 



Tyrosine kinase phosphorylation site 

63-71 



N-nQf ris toylatlon site 

5-11 

8-14 
124-130 
153-159 



Amldatlon site 

181-185 
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FIGURE 239 



CAGGCGGGCCCCCGCGCGGCAGGGCCCTGGACCCGCGCGGCTCCCGGGGATGGTGAGCAAGGCGCTGCTGCGCC 
TCGTGTCTGCCGTCAACCGCAGGAGGATGAAGCTGCTGCTGGGCATCGCCTTGCTGGCCTACGTCGCCTCTGTT 
TGGGGCAACTTCGTTAATATGAGGTCTATCCAGGAAAATGGTGAACTAAAAATTGAAAGCAAGATTGAAGAGAT 
GGTTGAACCACTAAGAGAGAAAATCAGAGATTTAGAAAAAAGCTTTACCCAGAAATACCCACCAGTAAAGTTTT 
TATCAGAAAAGGATCGGAAAAGAATTTTGATAACAGGAGGCGCAGGGTTCGTGGGCTCCCATCTAACTGACAAA 
CTCATGATGGACGGCCACGAGGTGACCGTGGTGGACAATTTCTTCACGGGCAGGAAGAGAAACGTGGAGCACTG 
GATCGGACATGAGAACTTCGAGTTGATTAACCACGACGTGGTGGAGCCCCTCTACATCGAGGTTGACCAGATAT 
ACCATCTGGCATCTCCAGCCTCCCCTCCAAACTACATGTATAATCCTATCAAGACATTAAAGACCAATACGATT 
GGGACATTAAACATGTTGGGGCTGGCAAAACGAGTCGGTGCCCGTCTGCTCCTGGCCTCCACATCGGAGGTGTA 
TGGAGATCCTGAAGTCCACCCTCAAAGTGAGGATTACTGGGGCCACGTGAATCCAATAGGACCTCGGGCCTGCT 
ACGATGAAGGCAAACGTGTTGCAGAGACCATGTGCTATGCCTACATGAAGCAGGAAGGCGTGGAAGTGCGAGTG 
GCCAGAATCTTCAACACCTTTGGGCCACGCATGCACATGAACGATGGGCGAGTAGTCAGCAACTTCATCCTGCA 
GGCGCTCCAGGGGGAGCCACTCACGGTATACGGATCCGGGTCTCAGACAAGGGCGTTCCAGTACGTCAGCGATC 
TAGTGAATGGCCTCGTGGCTCTCATGAACAGCAACGTCAGCAGCCCGGTCAACCTGGGGAACCCAGAAGAACAC 
ACAATCCTAGAATTTGCTCAGTTAATTAAAAACCTTGTTGGTAGCGGAAGTGAAATTCAGTTTCTCTCCGAAGC 
CCAGGATGACCCACAGAAAAGAAAACCAGACATCAAAAAAGCAAAGCTGATGCTGGGGTGGGAGCCCGTGGTCC 
CGCTGGAGGAAGGTTTAAACAAAGCAATTCACTACTTCCGTAAAGAACTCGAGTACCAGGCAAATAATCAGTAC 
ATCCCCAAACCAAAGCCTGCCAGAATAAAGAAAGGACGGACTCGCCACAGCTGAACTCCTCACTTTTAGGACAC 
AAGACTACCATTGTACACTTGATGGGATGTATTTTTGGCTTTTTTTTGTTGTCGTTTAAAGAAAGACTTTAACA 
GGTGTCATGAAGAACAAACTGGAATTTCATTCTGAAGCTTGCTTTAATGAAATGGATGTGCCTAAAAGCTCCCC 
TCAAAAAACTGCAGATTTTGCCTTGCACTTTTTGAATCTCTCTTTTTATGTAAAATAGCGTAGATGCATCTCTG 
CGTATTTTCAAGTTTTTTTATCTTGCTGTGAGAGCATATGTTGTGACTGTCGTTGACAGTTTTATTTACTGGTT 
TCTTTGTGAAGCTGAAAAGG7VACATTAAGCGGGACAAAAAATGCCGATTTTATTTATAAAAGTGGGTACTTAAT 
AAATGAGTCGTTATACTATGCATAAAGAAAAATCCTAGCAGTATTGTCAGGTGGTGGTGCGCCGGCATTGATTT 
TAGGGCAGATAAAAGAATTCTGTGTGAGAGCTTTATGTTTCTCTTTTAATTCAGAGTTTTTCCAAGGTCTACTT 
TTGAGTTGCAAACTTGACTTTGAAATATTCCTGTTGGTCATGATCAAGGATATTTGAAATCACTACTGTGTTTT 
GCTGCGTATCTGGGGCGGGGGCAGGTTGGGGGGCACAAAGTTAACATATTCTTGGTTAACCATGGTTAAATATG 
CTATTTTAATAAAATATTGAAACTCA 
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FIGURE 240 

MVSKALLRLVSAVNRRRMKLLLGIALLAYVASVWGNFVNMRSIQENGELKIESKIEEMVEPL 
REKIRDLEKSFTQKYPPVKFLSEKDRKRILITGGAGFVGSHLTDPCLMMDGHEVTWDNFFTG 
RKRNVEHWIGHENFEIilNHDWEPLYIEVDQIYHLASPASPPNYMYNPIKTLKTNTIGTLNM 
LGLAKRVGARLLLASTSEVYGDPEVHPQSEDYWGHVNPIGPRACYDEGKRVAETMCYAYMKQ 
EGVEVRVARIFNTFGPRMHMNDGRWSNFILQALQGEPLTVYGSGSQTRAFQYVSDLVNGLV 
ALMNSNVSSPVNLGNPEEHTILEFAQLIKNLVGSGSEIQFLSEAQDDPQKRKPDIKKAKLML 
GWEPWPLEEGLNKAIHYFRKELEYQANNQYIPKPKPARIKKGRTRHS 

Impor-hant: features : 
Sxgnal peptide: 

amino acids 1-32 

N-glycosylation site: 

amino acids 316-320 

Tyrosine kinase phosphorylation site: 

amino acids 235-244 

N-myrlstoylatlon sites : 

amino acids 35-41,101-107,383-389 

Amldatlon sites : 

amino acids 123-127,233-237 
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FIGURE 241 

GCCCGGTGGAGAATTAGGTGCTGCTGGGAGCTCCTGCCTCCCACAGGATTCCAGCTGCAGGG 

AGCCTCAGGGACTCTGGGCCGCACGGAGTTG6GGGCATTCCCCAGAGAGCGTCGCC ATG GTC 

TGCAGGGAGCAGTTATCAAAGAATCAGGTCAAGTGGGTGTTTGCCGGCATTACCTGTGTGTC 

TGTGGTGGTCATTGCCGCAATAGTCCTTGCCATCACCCTGCGGCGGCCAGGCTGTGAGCTGG. 

AGGCCTGCAGCCCTGATGCCGACATGCTGGACTACCTGCTGAGCCTGGGCCAGATCAGCCGG 

CGAGATGCCTTGGAGGTCACCTGGTACCACGCAGCCAACAGCAAGAAAGCCATGACAGCTGC 

CCTGAACAGCAACATCACAGTCCTGGAGGCTGACGTCAATGTAGAAGGGCTCGGCACAGCCA 

ATGAGACAGGAGTTCCCATCATGGCACACCCCCCCACTATCTACAGTGACAACACACTGGAG 

CAGTGGCTGGACGCTGTGCTGGGCTCTTCCCAAAAGGGCATCAAACTGGACTTCAAGAACAT 

CAAGGCAGTGGGCCCCTCCCTGGACCTCCTGCGGCAGCTGACAGAGGAAGGCAAAGTCCGGC 

GGCCCATATGGATCAACGCTGACATCTTAAAGGGCCCCAACATGCTCATCTCAACTGAGGTC 

AATGCCACACAGTTCCTGGCCCTGGTCCAGGAGAAGTATCCCAAGGCTACCCTATCTCCAGG 

CTGGACCACCTTCTACATGTCCACGTCCCCAAACAGGACGTACACCCAAGCCATGGTGGAGA 

AGATGCACGAGCTGGTGGGAGGAGTGCCCCAGAGGGTCACCTTCCCTGTACGGTCTTCCATG 

GTGCGGGCTGCCTGGCCCCACTTCAGCTGGCTGCTGAGCCAATCTGAGAGGTACAGCCTGAC 

GCTGTGGCAGGCTGCCTCGGACCCCATGTCGGTGGAAGATCTGCTCTACGTCCGGGATAACA 

CTGCTGTCCACCAAGTCTACTATGACATCTTTGAGCCTCTCCTGTCACAGTTCAAGCAGCTG 

GCCTTGAATGCCACACGGAAACCAATGTACTACACGGGAGGCAGCCTGATCCCTCTTCTCCA 

GCTGCCTGGGGATGACGGTCTGAATGTGGAGTGGCTGGTTCCTGACGTCCAGGGCAGCGGTA 

AAACAGCAACAATGACCCTCCCAGACACAGAAGGCATGATCCTGCTGAACACTGGCCTCGAG 

GGAACTGTGGCTGAAAACCCCGTGCCCATTGTTCATACTCCAAGTGGCAACATCCTGACGCT 

GGAGTCCTGCCTGCAGCAGCTGGCCACACATCCCGGACACTGGGGCATCCATTTGCAAATAG 

TGGAGCCCGCAGCCCTCCGGCCATCCCTGGCCTTGCTGGCACGCCTCTCCAGCCTTGGCCTC 

TTGCATTGGCCTGTGTGGGTTGGGGCCAAAATCTCCCACGGGAGTTTTTCGGTCCCCGGCCA 

TGTGGCTGGCAGAGAGCTGCTTACAGCTGTGGCTGAGGTCTTCCCCCACGTGACTGTGGCAC 

CAGGCTGGCCTGAGGAGGTGCTGGGCAGTGGCTACAGGGAACAGCTGCTCACAGATATGCTA 

GAGTTGTGCCAGGGGCTCTGGCAACCTGTGTCCTTCCAGATGCAGGCCATGCTGCTGGGCCA 

CAGCACAGCTGGAGCCATAGGCAGGCTGCTGGCATCCTCCCCCCGGGCCACCGTCACAGTGGAG 

CACAACCCAGCTGGGGGCGACTATGCCTCTGTGAGGACAGCATTGCTGGCAGCTAGGGCTGT 

GGACAGGACCCGAGTCTACTACAGGCTACCCCAGGGCTACCACAAGGACTTGCTGGCTCATG 

TTGGTAGAAACTGAGCACCCAGGGGTGGTGGGCCAGCGGACCTCAGGGCGGAGGCTTCCCAC 

GGGGAGGCAGGAAGAAATAAAGGTCTTTGGCTTTCTCCAGGCAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 242 



></usr/seqcib2/sst/DNA/Dnaseqs .min/ss. DNA119514 
Xsubunit 1 of 1, 585 aa, 1 stop 
XMW: 64056, pi: 6.58, NX(S/T): 5 

MVCREQLSKNQVKWVFAGITCVSVWIAAIVLAITLRRPGCELEACSPDADMLDYLLSLG 
QISRRDALEVTWYHAANSKKAMTAALNSNITVLEADVNVEGLGTANETGVPIMAHPPTIY 
SDNTLEQWLDAVLGSSQKGIKLDFKNIKAVGPSLDLLRQLTEEGKVRRPIWINADILKGP 
NMLISTEVNATQFLALVQEKYPKATLSPGWTTFYMSTSPNRTYTQAMVEKMHELVGGVPQ 
RVTFPVRSSMVRAAWPHFSWLLSQSERYSLTLWQAASDPMSVEDLLYVRDNTAVHQVYYD 
IFEPLLSQFKQLALNATRKPMYYTGGSLIPLLQLPGDDGLNVEWLVPDVQGSGKTATMTL 
PDTEGMILLNTGLEGTVAENPVPIVHTPSGNILTLESCLQQLATHPGHWGIHLQIVEPAA 
LRPSLALLARLSSLGLLHWPVWVGAKISHGSFSVPGHVAGRELLTAVAEVFPHVTVAPGW 
PEEVLGSGYREQLLTDMLELCQGLWQPVSFQMQAMLLGHSTAGAIGRIiliASSPRATVTVE 
HNPAGGDYASVRTALLAARAVDRTRVYYRLPQGYHKDLLAHVGRN 



Xmpor-ban-b fea-bures of the prcbeln: 
Transmembrane domain : 

Amino acids 18-37 (Possible type II) 
N-glycosylation sllies : 

'Amino acids 89-93; 106-110; 18 9-193; 220-224 ; 315-319 



Tyrosine kinase phosphoryla-tlon sl-be: 

Amino acids 65-74 



N-myrlstoylation sites: 

Amino acids 101-107 ; 351-357 ; 372-378; 390-396; 4 4 4-450 ; 545-551 

Amxnol^ansf erases class-V pyrxdoxal -phosphate attachment site: 

Amino acids 312-330 
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FIGURE 243 

CTTCAGAACAGGTTCTCCTTCCCCAGTCACCAGTTGCTCGAGTTAGAATTGTCTGCAATGGC 
CGCCCTGCAGAAATCTGTGAGCTCTTTCCTTATGGGGACCCTGGCCACCAGCTGCCTCCTTC 
TCTTGGCCCTCTTGGTACAGGGAGGAGCAGCTGCGCCCATCAGCTCCCACTGCAGGCTTGAC 
AAGTCC7\ACTTCCAGCAGCCCTATATCACCAACCGCACCTTCATGCTGGCTAAGGAGGCTAG 
CTTGGCTGATAACAACACAGACGTTCGTCTCATTGGGGAGAAACTGTTCCACGGAGTCAGTA 
TGAGTGAGCGCTGCTATCTGATGAAGCAGGTGCTGAACTTCACCCTTGAAGAAGTGCTGTTC 
CCTCAATCTGATAGGTTCCAGCCTTATATGCAGGAGGTGGTGCCCTTCCTGGCCAGGCTCAG 
CAACAGGCTAAGCACATGTCATATTGAAGGTGATGACCTGCATATCCAGAGGAATGTGCAAA 
AGCTGAAGGACACAGTGAAAAAGCTTGGAGAGAGTGGAGAGATCAAAGCAATTGGAGAACTG 
GATTTGCTGTTTATGTCTCTGAGAAATGCCTGCATTTGACCAGAGCAAAGCTGAAAAATGAA 
TAACTAACCCCCTTTCCCTGCTAGAAATAACAATTAGATGCCCCAAAGCGATTTTTTTTAAC 
CAAAAGGAAGATGGGAAGCCAAACTCCATCATGATGGGTGGATTCCAAATGAACCCCTGCGT 
TAGTTACAAAGGAAACCAATGCCACTTTTGTTTATAAGACCAGAAGGTAGACTTTCTAAGCA 
TAGATATTTATTGATAACATTTCATTGTAACTGGTGTTCTATACACAGAAAACAATTTATTT 
TTTAAATAATTGTCTTTTTCCATAAAAAAGATTACTTTCCATTCCTTTAGGGGAAAAAACCC 
CTAAATAGCTTCATGTTTCCATAATCAGTACTTTATATTTATAAATGTATTTATTATTATTA 
TAAGACTGCATTTTATTTATATCATTTTATTAATATGGATTTATTTATAGAAACATCATTCG 
ATATTGCTACTTGAGTGTAAGGCTAATATTGATATTTATGACAATAATTATAGAGCTATAAC 
ATGTTTATTTGACCTCAATAAACACTTGGATATCCC 
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FIGURE 244 

MAALQKSVSSFLMGTLATSCLLLLALLVQGGAAAPISSHCRLDKSNFQQPYITNRTFMLAKE 
ASLADNNTDVRLIGEKLFHGVSMSERCYLMKQVLNFTLEEVLFPQSDRFQPYMQEWPFLAR 
LSNRLSTCHIEGDDLHIQRNVQKLKDTVKKLGESGEIKAIGELDLLFMSLRNACI 

Important features of the protein: 
Signal peptide: 

amino acids 1-33 

N-glycosylation sites. 

amino acids 54-58, 68-72, 97-101 

N-myristoylation sites . 

amino acids 14-20, 82-88 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 10-21 
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